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Introduction. 


A  list  of  bench  marks  in  New  Jersey  was  published  in  1888  in 
Volume  I  of  the  Final  Report  Series  of  the  State  Geologist,  With 
passing  years  many  of  these  have  been  lost  by  the  destruction  or 
removal  of  the  buildings  on  which  they  were  placed.  In  1916  a 
revised  and  enlarged  list  for  northern  New  Jersey  was  printed  as 
Bulletin  17  of  the  publications  of  this  Department.  The  present 
list  gives  additional  marks  for  several  counties  in  the  central  part 
of  the  State.  Its  publication  has  been  delayed  a  year  in  the  hope 
that  additional  funds  would  be  available  to  continue  this  work, 
particularly  in  Camden  County  and  counties  farther  south.  As  this 
seems  impracticable  in  the  near  future  it  is  best  to  avoid  further 
delay,  in  order  that  these  results  may  reach  engineers  and  others 
who  wish  to  use  them  as  soon  as  possible. 


•  •     * 


Report  of  C.  C.  Vermeule,  Consulting  Engineer. 


•  • 


Dr.  H.  B.  Kummel, 
State  Geologist, 

Trenton,  N.  J. 
Sir: 

I  have  to  report  as  follows  concerning  the  further  prosecution 
of  the  work  of  revising  primary  levels  and  bench  marks,  which 
was  undertaken  in  accordance  with  your  instructions  in  Septem- 
ber, 1916. 

The  following  lines  of  levels  were  run : 

1.  From   Perth  Axnboy  through  Hightstown,   Bordentown,  Burlington 

and  Mt.  Holly  to  Moorestown  and  Camden. 

2.  From  Burlington  to  Camden. 

3.  From  Monmouth  Junction  through  Freehold  to  Sea  Girt,  and  thence 

along  the  sea  shore  to  Highlands. 

4.  From  Keyport  to  Freehold. 

In  addition  to  these  continuous  lines,  the  bench  marks  of  the 
U.  S.  Coast  and  Geodetic  Survey  were  examined  and  new  bench 
marks  estabfished  from  Sandy  Hook  to  Keyport,  and  at  Red  Bank. 

The  results  of  the  checks  are  given  herewith:  The  line  from 
Perth  Amboy  through  Jamesburg  to  Monmouth  Junction,  20.5 
miles,  checked  within  +-io  f^-  From  Perth  Amboy  through  James- 
burg and  Burlington  to  Mt.  Holly,  50.2  miles,  checked  with  a  differ- 
ence of  — .46  ft.  The  line  from  Perth  Amboy  through  Burlington 
and  Mt.  Hofly  to  Merchantville,  64.2  miles,  checked  within  +.13  ft. 
The  line  from  Monmouth  Junction  through  Freehold  to  Keyport.. 
30.5  miles,  checked  with  a  difference  of  +.02  ft.  The  line  from 
Monmouth  Junction  through  Freehold  to  Asbury  Park,  39  miles, 
checked  with  a  difference  of  +-03  ft.  The  line  from  Monmouth 
Junction  through  Sea  Girt  to  Highlands,  51.4  miles,  checked  with  a 
difference  of  H-.32  ft.  The  line  from  Keyport  to  Freehold,  13.5 
miles,  checked  with  a  difference  of  +-075  ft.  The  line  from  Key- 
port  through  Freehold  and  Sea  Girt  to  Highlands,  47.9  miles, 
checked  with  a  difference  of  +-33  ft.  The  line  from  Keyport 
through  Freehold  and  Sea  Girt  and  Asbury  Park,  39  miles,  checked 
with  a  difference  of  -f-.oi  ft. 
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The  lines.-leYekd  over  aggregated  152.6  miles,  but  there  were 
many  shgrt/vus  between  bench  marks  which  would  add  largely 
to  tHig  drsfence.  The  leveling  was  done  by  Mr.  Loren  P. 
PltjtomV,  Jr. 

-•./^■ithin  the  territory  covered,  the  original  bench  marks  numbered 
4J.  Of  these,  22  were  recovered  and  verified,  and  21  were  found 
'missing.  The  recovered  bench  marks,  together  with  new  bench 
marks  established,  afford  a  total  of  291  effective  bench  marks  within 
the  territory,  as  the  result  of  the  recent  work,  as  against  22  old 
bench  marks  found  intact. 

From  Sandy  Hook  to  Perth  Amboy,  the  U.  S.  Coast  and  Geodetic 
Survey  has  run  in  all  three  lines  of  primary  levels.  The  adopted 
elevation  in  the  attached  list  varies  slightly  from  these  several 
elevations  for  the  reason  that  it  was  decided  not  to  change  the 
datum  which  was  used  in  our  original  system  of  primary  levels. 
The  differences  are  small,  but  I  include  herewith  a  list  of  the 
various  elevations  for  convenient  reference.  In  this  list  the  number 
in  the  first  column  is  the  same  as  the  number  attached  to  the  bench 
mark  in  question  in  the  final  list.  In  the  last  column  is  given  the 
elevations  adopted  in  the  final  list,  and  the  other  columns  show  the 
various  elevations  given  in  the  several  reports  of  the  Coast  and 
Geodetic  Survey. 


REPORT  OF  CONSULTING  ENGINEER. 


ATLANTIC  COUNTY. 
SOMERS  POINT.  Eleva.  26.16  ft. 

t 

Elevation  of  underground  mark,  21.535  feet.  This  monument  (No.  11) 
is  placed  on  the  brow  of  the  hill  in  front  of  the  old  Somers  homestead, 
a  brick  building  on  the  shore  road,  just  south  of  the  highway  bridge  over 
the  railroad,  at  Somers  Point.  It  is  set  in  the  center  line  of  the  road 
^which  runs  to  the  west  and  is  in  the  produced  line  of  the  curb  along 
the  northerly  side  of  the  street  running  down  to  the  railroad  depot.  In 
1887,  the  bearing  to  the  southeast  comer  of  Somers  homestead  was 
north  5**  west,  and  the  distance  75  feet;  the  distance  northerly,  measured 
along  the  shore  road  to  the  center  of  the  railroad  track  was  about  160.5 
feet.  (Note: — In  changing  the  grade  of  the  road  in  1916,  the  stone 
was  slightly  disturbed  laterally,  but  the  above  elevation  applies  to  its 
new  position.  The  monument  is  now  75  feet  2  inches  from  the  southeast 
comer  of  Somers  homestead;  69  feet  measured  northerly  from  the  comer 
of  the  most  westerly  brick  fence  post  of  the  Hayday  property,  and  43 
feet  3  inches  from  the  most  westerly  post  of  porch  of  house  at  the 
northeast  comer  of  the  forks.)  The  top  of  the  monument  is  close  to 
the  new  surface  of  the  road. 

SOMERS  POINT.  Eleva.  25.11  ft. 

A  cross  on  the  outer  comer,  and  at  the  base  of  a  square  red  brick 
post,  on  the  northwest  end  of  the  sixth  step  above  the  sidewalk,  at  the 
entrance  on  Station  Avenue  to  the  Hayday  dwelling.  The  house  is  on 
the  south  side  of  the  avenue  at  its  junction  with  Main  Street  or  Shore 
Road,  and  the  property  is  diagonally  opposite  the  old  Somers  homestead. 

SOMERS  POINT.  Eleva.  26.63  ft. 

A  cross  on  the  outer  comer  at  the  south  end  of  east  abutment  of 
Greorge  Street  bridge  over  the  railroad,  near  the  old  Somers  homestead 
at  Main  Street  and  Station  Avenue.  The  cross  is  2.6  feet  below  the 
bridge  floor  and  about  1.5  feet  south  of  south  truss. 

SOMERS  POINT.  Eleva.  35.30  ft. 

A  cross  on  the  outer  comer  at  the  northeast  end  of  blue  stone  door 
sill  of  front  entrance  to  the  City  Hall  on  Main  Street  or  Shore  Road. 

SOMERS  POINT.  Eleva.  34.30  ft. 

A  cross  immediately  below  the  hinge  of  the  northerly  door  at  the 
northeast  end  of  cement  step  of  double  door  entrance  on  the  east  face, 
and  at  the  northeast  comer  of  Somers  Point  public  school.  The  door 
enters  the  lower  portion  of  the  building  which  is  located  on  the  northwest 
comer  of  First  Street  and  New  York  Avenue. 


CAPE  MAY  COUNTY. 

The  granite  bench  mark  established  in  1885  at  the  Sea  Isle  light  house 
was  moved  in  1899.  Elevations  of  the  re-located  monument  and  also 
of  some  other  points  near,  are  given  below. 

SEA  ISLE  CITY.  Eleva.  9.151  ft. 

This  granite  monument  is  set  14.92  feet  northeast  from  the  easterly 
comer  of  the  oil  house  which  stands  northwest  of  the  light  house. 

SEA  ISLE  CITY.  Eleva.  9.616  ft. 

A  cross  cut  on  the  southwest  or  left  end  of  granite  door  sill  of  oil 
house,  which  stands  at  northwest  side  of  the  light  house. 
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SEA  ISLE  CITY.  Elers.  10.5C 

A  mark  on  foundation  at  nortbeast  side,  4  feet  northwest  of  eas 
most  corner  of  Ufcht  house. 

I  submit  herewith  a  list  of  the  bench  marks  verified,  and 
new  bench  marks  established. 

Respectfully  submitted, 

C.  C.  Vermeule, 
Consulting  Enginci 
February  14,  1917. 


List  of  Bench  Marks. 


BURLINGTON  COUNTY. 

BEVERLY.  Eleva.  35.71  ft. 

A  cross  on  the  outer  comer  at  the  north  end  of  door  sill  of  entrance, 
on  the  west  face  of  Beverly  Presbyterian  Church  on  Warren  Street 
near  Famum. 

BEVERLY.  Eleva.  32.65  ft. 

A  cross  on  the  outer  ed^e  at  the  northerly  end  of  blue  stone  door  sill 
of  Cooper  Street  entrance  to  Mechanics  National  Bank.  The  cross  is 
immediately  below  the  hinge  of  the  left  door. 

BEVERLY.  Eleva.  36.22  ft. 

A  cross  on  the  south  end  of  door  sill  of  the  most  southerly  entrance 
on  the  east  face  of  the  public  school,  a  red  brick  building  on  Laurel 
Street  near  Oak. 

BORDENTOWN.  Eleva.  65.78  ft. 

A  cross  at  the  foot  of  the  stairway  and  at  the  galvanized  iron  newel 

post,  on  the  concrete  base  of  water  tower,  about  one  mile  northeast  of 

the  Pennsylvania  Railroad  station,  along  the  Camden  and  Amboy  branch. 

BORDENTOWN.  Eleva.  46.77  ft. 

A  cross  on  the  north  end  of  the  most  northerly  basement  window  sill 
of  window  on  the  west  face  of  a  red  brick  structure  in  the  yard  of  the 
Bordentown  Military  Academy.  The  building  is  the  most  westerly  one 
on  the  grounds. 

BORDENTOWN.  Eleva.  24.17  ft. 

A  triangle  cut  on  coping  stone  at  the  east  end  of  the  south  abutment 
of  railroad  bridge  over  roadway,  just  north  of  Bordentown  station. 

BORDENTOWN.  Eleva.  17.00  ft. 

A  cross  on  the  outer  comer  at  the  north  end  of  northeast  concrete 
abutment  of  P.  R.  R.  bridge  over  stream  near,  and  southwest  of  the 
station.    The  cross  is  on  the  girder  seat  and  is  15  ft.  from  the  girder. 

BORDENTOWN.  Eleva.  57.52  ft. 

A  cross  on  the  inner  comer,  at  the  north  end  of  brown  stone  door  sill 
of  the  most  northerly  entrance,  on  the  east  face  of  Episcopal  Church  on 
the  west  side  of  Prince  Street  just  north  of  Church  Street.  The  door 
enters  a  wing  of  the  building,  and  is  back  from  the  street. 

BORDENTOWN.  Eleva.  57.11  ft. 

A  cross  on  the  outer  edge  at  the  north  end  of  door  sill  of  most  south- 
erly entrance,  on  the  west  face  of  First  Baptist  Church  on  the  comer  of 
Church  and  Prince  Streets. 

BURLINGTON.  Eleva.  12.12  ft. 

A  cross  on  the  outer  edge  at  the  east  end  of  second  granite  step  from 
bottom  of  the  most  easterly  entrance,  on  the  Broad  Street  face  of 
Baptist  Church,  at  the  comer  of  Broad  and  Stacey  Streets. 

BURLINGTON.  Eleva.  13.62  ft. 

A  cross  on  the  base  course  of  and  on  the  left  as  you  enter  the  Me- 
chanics National  Bank,  opposite  the  P.  R.  R.  station.  The  cross  is 
directly  under  a  bronze  tablet  reading  "Mechanics  National  Bank." 
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BURLINGTON.  Eleva.  16.67  ft. 

On  the  white  sandstoDe  water  table,  and  4.3  feet  east  of  east  edge  of 
Broad  Street  entrance  to  the  Post  Offtee.  The  point  is  on  the  outer  edge 
and  directly  below  west  edge  of  window. 


BURLINGTON  COUNTY.  1 1 

HAINESPORT.  Eteva.  9.89  ft. 

A  cross  on  the  northwest  comer  of  stone  on  which  rests  the  east  end 
of  the  north  truss  of  highway  bridge  over  the  "South  Branch  of  Ran- 
cocas"  at  J.  D.  Johnson  Company's  factory. 

HAINESPORT.  Eleva,  12.11  ft. 

A  cross  on  a  cap  stone  of  the  northeast  wing  wall  of  east  abutment 
of  highway  bridge  over  the  "South  Branch  of  Rancocas."  The  cross  is 
immediately  at  the  southwest  comer  of  a  brick  building  of  the  J.  D. 
Johnson  works. 

HAINESPORT.  Eleva.  30.53  ft. 

A  cross  on  the  east  edge  at  the  south  end  of  a  cement  sidewalk,  on 
the  east  side  of  highway  just  east  of  the  P.  R.  R.  station.  The  cross 
is  immediately  below  the  southwest  comer  of  a  rough  stone  fence  post, 
and  is  about  25  feet,  measured  northerly,  from  the  railroad  tracks. 

HARTFORD.  Eleva.  68.60  ft. 

A  cross  on  the  southwest  comer  of  a  large  stone  on  the  sovrtherly  end 
of  east  abutment  of  P.  R.  R.  bridge  over  Mt.  Holly  Pike,  about  %  mile 
west  of  station.    The  cross  is  on  the  level  of  the  girder  seat. 

HARTFORD.  Eleva.  26.83  ft. 

A  cross  on  the  southwest  comer  of  the  fourth  stone  step  from  the 
top  of  a  number  of  steps  forming  the  wing  wall  at  the  south  end  of  east 
abutment  of  P.  R.  R.  bridge  over  Parkers  Creek,  about  one-half  mile 
east  of  station.  The  cross  is  on  the  layer  of  stones  that  forms  the 
gilder  seat. 

KINKORA.  Eleva.  9.74  ft. 

A  cross  on  the  southwest  comer  of  concrete  base  of  signal  on  the 
northerly  side  of  P.  R.  R.  tracks  and  250  feet  westerly  from  the  station. 
KINKORA.  Eleva.  11.53  ft. 

A  cross  on  the  southwest  comer  at  the  south  end  of  east  stone  abut- 
ment of  P.  R.  R.  bridge,  over  stream  about  one-half  mile  west  of  station. 
The  cross  is  on  the  girder  seat  and  8  feet  from  the  girder. 

MAPLE  SHADE.  Eleva.  21.51  ft. 

A  cross  on  the  southeast  comer  of  the  top  stone  step  on  the  wing 
i^all  at  the  south  end  of  west  abutment  of  P.  R.  R.  stone  arch  bridge 
over  "South  Branch  of  Pensauken  Creek,"  about  one-half  mile  west 
of  station. 

MAPLE  SHADE.  Eleva.  40.57  ft. 

A  cross  on  the  south  end  of  door  sill  of  entrance,  on  the  east  face,  to 
brick  school  building,  about  200  yards  south  of  the  railroad  track,  just 
east  of  the  P.  R.  R.  station. 

MAPLE  SHADE.  Eleva.  23.20  ft. 

A  cross  on  the  southwest  comer  at  the  west  end  of  north  concrete 
X>arapet  of  P.  R.  R.  bridge  over  "North  Branch  of  Pensauken,"  about 
one  mile  east  of  station  (or  %  mile  west  of  Lenola  station).  The  cross 
is  slightly  above  and  6  feet  from  the  rail. 

MASONVILLE.  Eleva.  46.10  ft. 

A  cross  on  the  northwest  comer  of  concrete  base  of  signal,  about  100 
yards  west  of  P.  R.  R.  station,  and  on  the  north  side  of  the  track. 

MASONVILLE.  Eleva.  19.46  ft. 

A  cross  on  the  southwest  comer  of  large  stone  and  on  the  level  of  the 
^rder  seat,  at  the  south  end  of  east  abutment  of  P.  R.  R.  bridge  over 
Mason's  Creek,  about  %  mile  east  of  station. 

MOORESTOWN.  Eleva.  62.63  ft. 

A  copper  bolt  on  the  west  end  of  brown  stone  door  sill  of  the  entrance 
to  waiting  room,  on  the  north  face  of  West  Moorestown  station. 
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MOORESTOWN, '  EIctb.  71.40  ft. 

A  cross  on  the  outer  comer  at  the  weaterly  end  of  door  Bill  of  boys' 
entrance  on  the  northerly  face  of  High  School,  The  buildinR  is  on 
North  Church  Street,  about  200  yards  Boutheriy  from  the  West  Moores- 
town  railroad  Btation.  The  cross  is  the  same  elevation  as  the  atone 
base  course  of  the  structure. 
MOORESTOWN.  Eleva.  75.45  ft. 

A  cross  on  the  white  sandstone  watei^table,  3.2  ft.  above  the  ^ound, 
and  in  the  center  of  the  front  of  "Relief  Fire  Engine"  house,  on  the 
west  side  of  Chester  Avenue,  about  200  feet  southerly  from  the  P.  R.  R. 
tracks. 
MOORESTOWN.  Eleva.  79.44  ft. 

A  copper  bolt  on  the  west  end  of  door  sill  of  the  waiting  room  entrance 
to  Stanwick  Avenue  station. 
MOUNT  HOLLY.  Eleva.  12.74  ft. 

A  cross  on  the  outer  edsre  at  the  east  end  of  door  sill  of  most  westerly 
entrance  to  "Union  Fire  House  No.  2,"  on  the  south  side  of  Mill  Street. 
MOUNT  HOLLY.  Eleva.  16.89  ft. 

On  northwest  comer  of  door  sill  of  National  Bank,  on  northeast  comer 
of  Main  and  Mill  Streets. 
MOUNT  HOLLY.  Eleva.  32.11  ft. 

A  cross  on  the  outer  comer  at  the  easterly  end  of  a  large  brown  stone 
window  sill,  on  the  north  face  of  the  Post  OfBce.     The  building  is  of 
brown  stone  construction,  and  the  window  is  the  first  from  the  north- 
west comer  of  the  structure. 
MOUNT  HOLLY.  Eleva.  35.60  ft. 

A  point  on  the  outer  edge  at  the  northerly  end  of  marble  door  sill 
of  Main  Street  entrance  to  Mt.  Holly  National  Bank,  near  the  "Friends 
Meetincr  House."     The  point  is  on  the  higher  portion  of  the  sill  next 
to  wooden  casing. 
MOUNT  HOLLY.  Eleva.  39.78  ft. 

A  point  on  the  outer  comer  at  the  extreme  southerly  end  of  blue  stone 
door  sill  of  Main  Street  entrance  to  "New  Washington  Hotel"  near  the 
Court  House. 
MOUNT  HOLLY.  Eleva.  42.96  ft. 
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PALMYRA.  Eleva.  23.44  ft. 

A  cross  on.  the  westerly  end  of  brown  stone  window  sill  of  the  most 
westerly  basement  window  on  the  north  face  of  Palmyra  Public  School. 
The  structure  is  of  red  brick  and  is  at  the  forks  of  the  road,  about  200 
yajrds  southerly  from  the  P.  R.  R.  station. 

PALMYRA.  Eleva.  14.10  ft. 

A  cross  on  the  southeast  comer  of  a  large  stone  on  the  southerly  end 
of  northeast  abutment  of  P.  R.  R.  bridge  over  Pensauken  Creek,  about 
one  mile  westerly  from  the  station.  The  cross  is  on  the  level  of  the 
girder  seat  and  is  4  feet  from  the  girder. 

RIVERSIDE.  ^  Eleva.  22.70  ft. 

On  the  outer  comer  at  the  westerly  end  of  door  sill  of  the  main 
entrance  to  the  offices  of  the  Keystone  Watch  Case  Co.  The  building 
is  just  above  the  P.  R.  R.  station  on  the  westerly  side  of  the  track. 

RIVERSIDE.  Eleva.  24.60  ft. 

A  cross  on  the  outer  comer  at  the  easterly  end  of  door  sill  of  Scott 
Street  entrance  to  Riverside  National  Bank,  about  200  ft.  westerly  from 
Pavilion  Avenue. 

RIVERSIDE.  Eleva.  25.05  ft. 

A  cross  on  the  outer  comer  at  the  westerly  end  of  door  sill  of  Scott 
Street  entrance  to  Riverside  Tumcemeinde,  a  red  brick  building  about 
100  yards  westerly  from  Pavilion  Avenue. 

RIVERSIDE.  Eleva.  19.78  ft. 

A  cross  on  the  outer  comer  at  the  easterly  end  of  brown  stone  door 
sill  of  comer  entrance  on  Scott  Street  to  W.  F.  Taubel,  Inc.  Co.'s  knitting 
mill  and  ofRces.  The  structure  built  of  yellow  brick,  is  on  the  southerly 
side  of  the  railroad  track  at  the  east  corner  of  Scott  Street  and  Fair- 
view  Avenue. 

RIVBRTON.  Eleva.  7.49  ft. 

A  cross  on  the  northeast  comer  of  concrete  block  at  the  southerly 
end  of  westerly  abutment  of  P.  R.  R.  bridge  over  stream  about  %  mile 
northeast  of  station.    The  cross  is  about  4%  feet  below  the  rail. 

RIVERTON.  Eleva.  21.14  ft. 

A  cross  on  the  outer  comer  at  the  northeast  end  of  cement  door  sill 
of  rear  entrance,  on  the  northwest  face  of  store  of  J.  S.  Collins  &  Son, 
Inc.,  opposite  the  P.  R.  R.  station  and  on  the  southerly  side  of  the 
track. 

RIVERTON.  Eleva.  15.34  ft. 

A  cross  on  the  outer  edge  at  the  southwest  end  of  granite  door  sill 
of  Fourth  Street  entrance  to  Public  School,  a  brick  building  on  the 
north  comer  of  Howard  Avenue  and  Fourth  Street. 

RIVERTON.  Eleva.  16.83  ft. 

A  cross  on  the  northerly  end  of  door  sill  of  tower  entrance  on  Main 

Street  to  Christ  Church,  at  the  north  comer  of  Fourth  and  Main  Streets. 

R0EBLIN6.  Eleva.  27.77  ft. 

A  cross  on  the  step  and  at  the  base  of  an  iron  post  at  the  comer 
entrance  to  the  M.  W.  Stem  building  at  the  P.  R.  R.  station.  The  cross 
is  a  trifle  above  the  sidewalk  and  the  building  is  but  a  few  feet  south- 
erly from  the  railroad  track. 

R0EBLIN6.  Eleva.  50.85  ft. 

A  cross  on  the  outer  comer,  at  the  southerly  end  of  white  sandstone 
step  of  entrance  on  the  westerly  face  of  Greek  Catholic  Church.  The 
building  is  about  200  yards  westerly  from  the  P.  R.  R.  station  and 
about  100  yards  southeast  of  the  track,  facing  the  trolley  line. 
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ROEBLING,  Elerm.  45.70  f 

A  CTOBB  on  the  outer  corner  at  the  north  end  of  door  sill  of  entranc 
OB  the  east  faee  of  Roeblin);;  Public  School,  on  the  sooth  side  of  tl 
Koebling'Florence  hijchway- 
STEVESS.  Eleva.  2SJ7  1 

A  cross  on  the  southwest  comer  of  concrete  base  of  signal,  about  2< 
y&riiB  easterly  from  the  P.  R.  R.  station  and  on  the  north  side  of  U 
track. 

CAMDEN  COUNTY. 

CAMDEN.  Elera.  20JZ2  f 

A  cross  on,  the  northeast  end  of  basement  window  sill  and  near  tl 
■tone  bearini;  date  of  1913,  at  the  northwest  comer  of  N.   G.  N. 
armory  on  Wright  Avenue,  about  4O0  yards  northeast  of  the  City  Ha.' 
CAHDEN.  Elera.  MA4  t 

A  cross  on  the  outer  comer  at  the  northerly  end  of  gnjiite  door  si: 
Haddon  Avenoe  entrance  to  City  Hall, 
CAMDEN.  Elera.  24.75  f 

A  cross  on  the  outer  comer  at  the  north  end  of  sandstone  door  mil  ( 
most  northerly  entrance  on  6th  Street  to  the  First  H.  E.  Church,  opposi' 
Cooper  HospitaL 
CAMDEN.  Elera.  19,09  f 

A  cross  on  the  outer  edge  and  six  .inches  above  sidewalk  at  tbe  nort 
end  of  f^anite  step  of  entrance  to  P.  R.  R.  station  and  outhonnd  electr 
trains,  on  Broadway. 
CAMDEN.  Eleva.  28.42  f 

A  cross  on  irranite  base  strpportine  columns  and  on  the  extreme  rig) 
of  Federal  Street  entrance  to  Y.  M.  C,  A.  near  Broadway.     The  croi 
is  3  feet  above  the  sidewalk  and  on  the  face  of  the  building. 
CAMDEN.  Eleva.  29.90  f 

A  cross  on  outer  comer,  at  the  west  end  of  large  stone  slab  and  doi 
sill  of  most  westerly  entrance  on  Federal  Street  to  Court  House. 
CAMDEN.  Elera.  29.94  f 
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FISH  HOUSE.  Eleva.  15.97  ft. 

A  cross  on  the  level  of  the  girder  seat  and  on  the  southeast  comer 
of  large  stone  on  the  east  end  of  north  abutment  of  P.  R.  R.  brid<?e 
over  roadway  jurst  below  the  station.     The  cross  is  7  feet  from  the 
girder. 
MERCHANTVILLE.  Eleva.  37.44  ft. 

A  cross  on  the  northwest  comer  of  concrete  base  of  signal  at  crossing 
about  one-half  mile  west  of  Wellwood  station,  and  on  the  southerly 
side  of  the  P.  R.  R.  track. 

MERCHANTVILLE.  Eleva.  80.50  ft. 

A  copper  bolt  at  the  west  end  of  marble  door  sill,  main  entrance  to 
ladies*  waiting  room  of  P.  R.  R.  station. 

MERCHANTVILLE.  Eleva.  80.46  ft. 

On  the  west  end  of  marble  door  sill  (close  by  comer  of  brick  work) 
of  the  east  front  door  of  railroad  station. 
MERCHANTVILLE.  Eleva.  90.56  ft. 

A  cross  on  the  outer  edge  at  the  south  end  of  cement  door  sill  of  the 
most  southerly  entrance  to  public  school  on  Center  Street,  about  three 
blocks  south  of  the  P.  R.  R.  station. 
MERCHANTVILLE.  Eleva.  94.07  ft. 

A  cross  on  the  outer  comer  at  the  eaJrt  end  of  door  sill  of  most  west^ 
erly  entrance  on  West  Maple  Avenue  to  Trinity  M.  E.  Church  at  Chape) 
Avenue. 

MERCHANTVILLE.  Eleva.  76.61  ft.. 

A  cross  on  the  southeast  comer  of  granite  stone  and  on  the  levef 
of  the  girder  seat,  at  the  south  end  of  west  abutment  of  P.  R.  R.  bridgei 
over  the  Delaware  River  R.  R.,  about  one-half  mile  east  of  station, 

MORRIS.  Eleva.  8.36  ft. 

A  cross  on  the  outer  comer  at  the  southerly  end  of  door  sill  of 
entrance  to  boiler  room  on  the  easterly  face  of  Camden  water  works. 

MERCER  COUNTY. 

HIGHTSTOWN.  Eleva.  89.67  ft. 

A  cross  on  the  outer  comer  and  on  the  level  of  the  girder  seat,  at 
the  westerly  end  of  southerly  concrete  abutment  of  P.  R.  R.  bridge 
over  Millstone  River  about  one  mile  northeast  of  station.  The  cross 
is  13  feet  from  the  girder. 

HIGHTSTOWN.  Eleva.  97.11  ft. 

A  copper  bolt  surrounded  by  a  square  cut  on  the  south  end  of  east 
abutment  of  P.  R.  R.  bridge  over  Main  Street.  The  bolt  is  about  3  feet 
below  the  rail  and  4  feet  from  the  girder. 

HIGHTSTOWN.  *  Eleva.  92.00  ft. 

A  cross  on  the  outer  comer  and  on  the  layer  of  stones  forming  the 
jrirder  seat  at  the  south  end  of  west  abutment  of  P.  R.  R.  bridge  over 
Main  Street.  *The  cross  is  18  feet  from  the  ^rder. 

HIGHTSTOWN.  Eleva.  112.13  ft. 

A  cross  on  the  east  end  of  door  sill  of  Qiost  westerly  entrance  on 
Stockton  Street  to  First  Methodist  Church  at  the  comer  of  Church 
Street. 

HIGHTSTOWN.  Eleva.  87.78  ft. 

A  cross  on  the  south  end  of  brown  stone  door  sill  of  comer  entrance 
to  Cunningham's  drug  store  on  the  southwest  comer  of  Main  and 
Stockton  Streets. 
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HIGHTSTOWN.  ElevB.  86^6  fl. 

A  cross  on  the  outer  comer  at  the  south  end  of  granite  door  sill  of 
Main  Street  entrance  to  First  National  Bank,  on  the  west  aide  of  Main, 
about  100  feet  north  of  Stockton  Street. 
HIGHTSTOWN.  Elevs.  116.87  ft. 

A  cross  on  the  southerly  end  of  basement  window  sill  of  the  third 
window  from  the  southwest  comer  on  the  westerly  face  of  public  school. 
The  atmcture  is  about  350  yards  southwest  of  the  P.  R.  R.  station,  on 
the  Hights  town -Windsor  road. 
HIGHTSTOWN.  Elera.  118.10  ft. 

A  cross  on  the  southwest  comer  of  concrete  base  of  water  supply  pipe 
for  engines,  at  the  junction  of  Amboy  Division  of  P.  R.  R.  and  the 
Pemberton-Hightsto^'n  R.  R.,  about  one  mile  southwest  of  the  station. 
The  structure  is  between  the  tracks,  and  about  50  yards  below  the 
tower  house. 
ROBBINSVILLE.  Eleva.  87.S4  ft. 

A  cross  on  the  outer  comer  of  the  second  stone  step  of  four  steps 
forming  the  southerly  end  of  west  wall  of  P.  R,  R.  arch  culvert  aver 
Miry  Run,  abnut  %  mile  northeast  of  the  station.    The  cross  is  about 
eleven  feet  below  the  rail. 
ROBBINSVILLE.  Eleva.  91.89  ft. 

A  cross  on  the  center  of  cap  of  southerly  parapet  of  concrete  highway 
bridge  over  Miry  Run.  about  %  mile  northeast  of  the  station  and  near 
the  P.  R.  R.  track.     The  cross  is  directly  over  the  center  of  opening 
for  the  stream. 
ROBBINSVILLE.  Eleva.  12S.24  ft. 

A  cross  on  the  outer  edge  at  the  northerly  end  of  bottom  cement  step 
of  the  most  northerly  entrance  on  the  northeast  face  of  hotel,  opposite 
the  P.  R.  R.  station.     The  building  is  on  the  westerly  side  of  RobWns- 
ville-Hamilton  Square  highway, 
ROBBINSVILLE.  Eleva.  125.47  ft. 

A  cross  on  the  inner  comer  at  the  northwest  end,  and  directly  below 
the  edge  of  a  window,  of  top  concrete  step  at  entrance  to  office  of  the 
Lumber  Co.  at  the  railroad  station.     The  building  is  on  the  westerly 
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YARDVILLE.  Eleva.  56.88  ft. 

A  cross  .5  foot  below  the  rail  and  one  foot  from  the  southeast  end 
of  easterly  concrete  abutment  of  P.  R.  R.  bridge  over  Back  Creek,  about 
1^  miles,  northeast  of  the  station. 

YARDVILLE.  Eleva.  59.15  ft. 

A  cross  on  the  outer  comer  and  at  the  base  of  a  wooden  post,  on  the 
southerly  end  of  cement  floor  of  porch  of  Anderson  Bros.'  building.  The 
structure  is  of  wood  and  is  on  the  westerly  side  of  the  Yardville-Cross- 
wicks  road  about  75  yards  southerly  from  the  P.  R.  R.  crossing. 

YARDVILLE.  Eleva.  56.59  ft. 

A  cross  on  the  outer  edge  at  the  northerly  end  of  door  sill  of  upstairs 
and  office  entrance,  on  the  northeast  face  of  Zee  Zee  Rubber  Co.'s  build- 
ing. The  structure  is  on  the  southwest  side  of  the  Yardville-Crosswicks 
highway,  and  sets  back  about  200  feet  southwest  of  the  road. 

YARDVILLE.  Eleva.  35.33  ft. 

A  cross  on  the  outer  edge  of  the  girder  seat  and  4%  feet  from  the 
grirder,  on  the  west  end  of  south  concrete  abutment  of  Penn.  R.  R. 
bridge  over  Crosswicks  Creek,  about  %  mile  southwest  of  station. 
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CRANBURY.  Eleva.  98.39  ft. 

A  cross  on  the  outer  comer  and  on  the  level  of  the  girder  seat,  at 
the  east  end  of  south  abutment  of  P.  R.  R.  bridge  over  Cranbury 
Brook,  about  %  mile  northeast  of  the  station. 

CRANBURY.  Eleva.  118.80  ft. 

A  cross  on  the  northwest  comer  of  concrete  base  of  iron  pole  opposite 
the  P.  R.  R.  station,  and  on  the  easterly  side  of  the  track. 

CRANBURY.  Elem.  120.56  ft. 

A  cross  at  the  face  of  the  building  and  on  the  northerly  end  of  first 
step  at  the  entrance  on  easterly  face  of  a  small  stucco  building  about 
200  yards  southerly  from  the  P.  R.  R.  station  and  200  feet  west  of  the 
track. 

DAYTON.  Eleva.  101.88  ft. 

A  cross  on  the  northwest  comer  of  the  most  westerly  concrete  pier 
supporting  an  iron  column  at  the  southerly  end  of  the  Trenton  and 
New  Brunswick  Electric  Railroad  bridge  over  the  P.  R.  R.,  about  one 
mile  west  of  the  station. 

DAYTON.  Eleva.  112.12  ft. 

A  cross  on  the  northerly  end  of  cement  door  sill  of  main  entrance  to 
school  house  on  the  easterly  side  of  the  Dayton-Deans  highway,  about 
%  mile  northerly  from  the  P.  R.  R.  station.  The  building  is  of  concrete 
block  and  frame  construction. 

DAYTON.  Eleva.  104.87  ft. 

A  cross  on  the  southwest  comer  of  concrete  base  of  signal  west  of 
the  crossing  and  on  the  south  side  of  the  P.  R.  R.  tracks  at  the  station. 

DAYTON.  Eleva.  127.44  ft. 

A  cross  on  the  northwest  comer  of  concrete  base  of  iron  pole  on  the 
south  side  of  the  P.  R.  R.  track  and  west  of  an  overhead  highway  bridge 
about  two  mile^  easterly  from  the  station. 

ERNSTON.  Eleva.  93.58  ft. 

A  cross  on  the  girder  seat  and  10  feet  west  of  west  rail  at  the  west- 
erly end  of  southerly  concrete  abutment  of  P.  R.  R.  bridge  over  high- 
way at  the  station. 
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ERNSTON.  ElevB.  49.08  ft. 

A  cross  on  the  outer  comer  of  a  lar^^e  stone,  and  on  the  level  of  bed 
plate  of  girder  at  the  easterly  end  of  southerly  abutment  of  P.  B.  R. 
bridge    over    highway,    about    l^i    miles    southwest    of    station,    or   at 
Brown's  station. 
HELMETTA.  Eleva.  44.07  ft. 

A  cross  on  the  center  of  window  sill  of  the  first  window  on  the  left 
of  entrance  on  the  northerly  face  of  Helmetta  public  school.     The  sill 
is  3.3  feet  above  the  ground,  and  the  building  is  in  the  northeast  section 
of  the  city,  near  and  on  the  southerly  side  of  the  P.  R.  R.  tracks. 
HELMETTA.  Eleva.  40.39  ft. 

A  cross  on  the  northerly  end  of  window  sill  of  window  on  the  easterly 
face  and  at  the  northeast  comer  of  boiler  house  of  Geo.  W.  Helme  Co.'s 
plant,   east  of  the  P.   R.  R.   station.     The  structure   is    south   of  the 
track  and  highway. 
HELMETTA.  Eleva.  41.G2  ft. 

A  square  cut  on  the  door  sill  of  brick  store  on  the  southerly  side  of 
hiphway  at  Geo.  W.  Helme  Co.'s  plant,  ne&r.the  P.  R.  B.  station.    This 
is  a  railroad  bench  mark. 
HELMETTA.  Eleva.  41.9S  ft. 

A  cross  on  the  westerlv  end  of  basement  window  sill  of  window  on 
the  southerly   face,  and   at  the   southwest  comer  of  Catholic  Church, 
about  200  yards  southerly  from  the  P.  R.  R.  station  and  east  of  the 
track  and  hip-hway. 
HOFFMAN.  Eleva.  62.81  ft. 

A  copper  bolt,  on  the  tor  stone  step  at  the  west  end  of  north  abut- 
ment of  P.  R.  R.  bridge,  over  Manalapan  Brook  about  %  mile  northwest 
of  the  station.    The  bridge  is  about  100  yards  south  of  a  crossing. 
HOFFMAN.  Eleva.  81.33  ft. 

A  cross  on  the  southwest  comer  of  concrete  base  of  hand  signal,  near 
the  crossing  and  south  of  the  P.  R.  B.  track  at  HofTman  station. 
JAMESBURG.  Eleva.  115.«6  ft. 

A  cross  of  O.S  foot  below  and  5%  feet  south  of  the  rail,  on  the  south 
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JAMESBURG.  Eleva.  50.94  ft. 

A  cross  cut  on  the  west  end  of  the  stone  door  sill  of  the  First  National 
Bank. 

JAMESBURG.  '  Eleva.  53.09  ft. 

A  cross  on  the  level  of  the  girder  seat,  6%  feet  from  the  bridge  rail- 
ing and  on  the  outer  comer  at  the  east  end  of  south  abutment  of 
P.  R.  R.  bridge  over  Manalapan  Brook,  about  %  mile  southeast  of 
Lower  Jamesburg  station. 

MORGAN.    U.  S.  C.  S.  -15.  Eleva.  9.71  ft. 

A  square  cut  on  the  top  of  the  soirthwestem  pier  of  the  Central  Rail- 
road of  New  Jersey  drawbridge  over  Cheesequake  Creek.  The  curt  is  not 
deep  and  is  in  the  concrete  between  the  wooden  beams. 

MORGAN.    U.  S.  C.  S.  -16.  Eleva.  5.98  ft. 

A  square  cut  on  the  top  of  the  northeastern  pier  of  the  Central  Rail- 
road of  New  Jersey  drawbridge  over  Cheesequake  Creek.  It  is  a  rail- 
road bench  mark,  and  is  cut  deep  into  the  lower  pier.  There  is  one  of 
these  cuts  on  each  pier  of  this  bridge. 

OLD  BRIDGE.  Eleva.  6.90  ft. 

A  cross  on  the  level  of  the  girder  seat,  8  feet  from  the  rail  and  on 
the  outer  comer  of  a  large  stone  at  the  southerly  end  of  easterly  abut- 
ment of  P.  R.  R.  bridge  over  stream,  about  300  yards  southwest  of 
Runyon  station,  or  1%  miles  northeast  of  Old  Bridge. 

OLD  BRIDGE.  Eleva.  5.63  ft. 

A  cross  on  the  level  of  the  girder  seat  and  at  the  northwest  end  of 
southerly  concrete  abutment  of  P.  R.  R.  bridge  over  Deep  Run,  about 
%  mile  northeast  of  the  station. 

OLD  BRIDGE.  Eleva.  12.29  ft. 

A  cross  on  the  northwest  end  of  cement  door  sill  of  entrance  to  boiler 
room  on  the  southerly  face  and  at  the  southeast  comer  of  Old  Bridge 
Brick  and  Tile  Co.'s  building,  on  the  northerly  side  of  the  P.  R.  R.  tracks 
and  northeast  of  the  station. 

OLD  BRIDGE.  Eleva.  7.54  ft. 

A  cross  on  the  level  of  the  girder,  12  feet  from  the  rail  and  on  the 
outer  edge  near  the  northwest  end  of  southerly  abuTment  of  concrete 
bridge  carrying  P.  R.  R.  over  South  River,  northeast  of  station. 

OLD  BRIDGE.  Eleva.  13.51  ft. 

On  the  left  hand  side  of  the  comer  entrance  and  on  the  level  of  the 
cement  floor  of  porch  of  stucco  dwelling  immediately  back  of  the 
P«  R.  R.  station  on  the  main  street. 

OLD  BRIDGE.  Eleva.  18.97  ft. 

A  cross  on  the  cement  walk,  12  feet  out  from  the  northeast  comer 
and  37  feet  measured  along  the  face  from  the  southeast  comer  of  Old 
Bridgre  Hotel,  at  the  forks  of  the  road  southwest  of  the  Railroad  station 
and  north  of  the  track. 

PROSPECT  PLAINS.  Eleva.  112.02  ft. 

Top  and  at  the  v.est  end  of  48  inch  cast  iron  pipe  culvert  vmder  rail- 
road and  highway,  about  350  yards  northeast  of  the  railroad  station. 
Tlie  point  is  2.3  feet  below  a  wall  built  around  the  pipe  and  at  the  side 
of  the  road.    The  pipe  projects  2  feet  beyond  the  wall. 

PROSPECT  PLAINS.  Eleva.  125.69  ft. 

A  cross  7  feet  from  the  west  end  and  38  feet  east  of  east  rail  of 
railroad  track  on  the  cement  curb  in  front  of  hotel  at  the  crossing  near 
the  station. 
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PROSPECT  PLAINS.  Elev*.  124.11  ft. 

A  cross  on  the  southerly  end  of  cement  door  sill  of  entrance,  on  the 
west  face  of  the  Oakland  garage,  on  the  easterly  side  of  railroad  track, 
between  the  crossinx  and  the  station. 
PROSPECT  PLAINS.  Elev«.  126.71  ft. 

A  square  cut  in  a  hrown  stone  monument  20  feet  southwest  of  the 
railroad  station  and  13  feet  from  the  rail.     This  is  a  railroad  bench 
mark. 
SOUTH  AMBOY.  Elera.  19.82  ft. 

A  cross  on  the  northeast  comer  of  cap  stone  on  the  wall  at  the  east 
end  of  south  abutment  of  Central  Railroad  bridge  over  Raritan  Bay. 
The  cross  is  slightly  below  the  rail  and  7  feet  east 
SOUTH  AMBOY.  Eleva.  28.11  ft. 

A  cross  on  the  southerly  end  of  door  sill  of  entrance  to  waiting  room, 
on  the  westerly  face  of  station  at   the  junction  of  the   Camden  and 
Amboy  Division  of  Pennsylvania  and  Central  Railroads. 
SOUTH  AMBOY.  Eleva.  29.91  ft. 

A  cross  on  the  level  of  the  pirder  seat  and  on  the  outer  comer  at 
the  southerly  end  of  easterly  concrete  abutment  of  P.  R.  R.  bridge  over 
highway,  about  200  yards  west  of  the  P.  R.  R.  station. 
SOUTH  AMBOY.  Eleva.  27.86  ft. 

A  cross  on  the  northeast  comer  of  concrete  cap  at  the  northerly  end 
of  bridge  pier  carrying  the  P.  R.  R.  yard  tracks  over  the  Central  Rail- 
road, about  300  yards  southerly  from  the  Pennsylvania  station.     The 
cross  is  3  feet  below  the  yard  tracks. 
SOUTH  AMBOY.  Eleva.  81.33  ft. 

A  SQuare  cut  on  a  slight  ledge  on  the  east  face  of  west  stone  abutment 
of  bridge  carrying  the  Raritan  River  R.  R.  over  the  P.  R.  R.,  about  one 
mile  southwest  of  the  Pennsylvania  station.  The  ledge  is  2^  feet  above 
the  Pennsylvania  tracks  and  21  feet  from  the  northerly  end  of  the 
abutment.  "B.  M.  No.  64"  is  cut  on  the  stone  above  the  projection, 
SPOTSWOOD.  Eleva  27.32  ft. 

A  cross  on  the  northwest  comer  of  concrete  base  of  belt  signal  on 
the  westerly  side  of  the  Pennsylvania  Railroad  track  at  the  crossing, 
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SPOTSWOOD.  Eleva.  27.34  ft. 

A  square  cut  in  a  brown  stone  monument  20  feet  westerly  from  the 
railroad  station  and  20  feet  southeast  of  the  rail.  This  is  a  railroad 
bench  mark. 

TRACEY.  Eleva.  83.69  ft. 

A  cross  on  the  southwest  comer  of  concrete  base,  supporting  pivot 
for  a  switch-rod  angle  on  the  southerly  side  of  the  Pennsylvania  Railroad 
track,  150  feet  easterly  from  the  station  and  at  the  signal  tower.  The 
elevation  of  the  rail  at  the  station  is  84.3  feet. 
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ALLAIRE.  Eleva.  63.21  ft. 

A  cross  .7  foot  out  from  the  building,  on  the  easterly  edge  of  cement 
walk  leading  to  concrete  switch-house  on  the  north  side  of  the  railroad 
track,  about  200  yards  west  of  the  station. 

ALLAIRE.  Eleva.  48.73  ft. 

A  cross  on  the  outer  comer,  at  the  easterly  end  of  southwest  parapet 
of  arch  culvert  under  the  railroad  just  west  of  the  station. 

ALLAIRE.  Eleva.  52.00  ft. 

Top  of  marble  monument  projecting  1%  feet  above  the  ground,  and 
marlang  a  property  comer  on  the  easterly  side  of  the  raceway,  about 
25  yards  in  front  of  and  southwest  of  the  railroad  station. 

ALLENHURST.  Eleva.  14.06  ft. 

A  ctoss  on  the  south  end  of  door  sill  of  most  northerly  entrance,  on 
the  west  face  of  the  Atlantic  Coast  Electric  Co.'s  car  bam,  at  the  south- 
east comer  of  Main  Street  and  Elberon  Avenue.  The  entrance  is  a 
single  door  and  is  near  the  northwest  corner  of  the  building. 

ALLENHURST.  Eleva.  17.85  ft. 

A  cross  on  the  south  end  of  door  sill  of  most  southerly  entrance,  on 
the  west  face  of  the  railroad  station.  The  structure  is  east  of  the  track 
and  the  door  enters  the  express  company's  office. 

ALLENWOOD.  Eleva.  63.70  ft. 

A  cross  6  inches  from  the  building,  on  the  westerly  edge  of  cement 
walk  leading  to  concrete  switch-house,  at  the  crossing,  just  west  of  the 
railroad  station. 

ALLENWOOD.  Eleva.  68.93  ft. 

A  cross  on  the  westerly  end  of  blue  stone  window  sill  of  window  on 
the  southerly  face  and  at  the  southwest  comer  of  brick  store  building, 
at  the  forks  of  the  road,  near  and  west  of  the  railroad  station.  The 
sill  is  5  feet  above  the  ground. 

ALLENWOOD.  Eleva.  63.72  ft. 

A  cross  near  the  westerly  end  of  cement  door  sill  of  easternmost 
double  door  entrance,  on  the  southwest  face  of  the  blacksmith  shop,  a 
red  brick  structure  at  the  forks  of  the  road,  easterly  from  the  railroad 
station.    The  floor  of  building  is  the  same  level. 

ALLENWOOD.  Eleva.  65.00  ft. 

A  cross  on  the  northeast  corner  of  concrete  base  of  bell  signal,  at 
the  crossing,  easterly  from  the  railroad  station. 

ALLENWOOD.  Eleva.  80.43  ft. 

A  cross  on  the  northeast  comer  of  concrete  base  of  signal  on  the  north 
side  of  the  railroad,  about  1%  miles  east  of  the  station.  The  signal  is 
just  east  of  mile  post  31-2. 
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ASBURY  PARK.  Eleva.  25J6  ft. 

^  cross  on  the  oirter  corner  at  the  east  end  of  top  step  at  the  giris' 

entrance  to  school  building  on  Main  Street,  near  Wesley  Lake,  in  Ocean 

ASBURY  PARK.  Eleva.  19.S4  ft. 

A  crOEs  on  the  west  end  of  door  sill  of  main  entrance  on  Lake  Avenue 
to  Armory  of  Company  H,  Srd  Regiment,  N.  G.  N.  J. 
ASBURY  PARK.  Eleva.  24.34  ft. 

A  cross  on  the  outer  comer,  at  the  west  end  of  brown  stone  door  sill 
of  entrance  to  Sea  Coast  Building,  on  the  comer  of  Bond  Street  and 
Mattison  Avenue. 
ASBURY  PARK.  Eleva.  25.05  ft. 

A  cross  on  the  outer  comer  at  the  west  end  of  cement  floor  of  alcove 
at  the  boys'  entrance  to  public  school,  comer  of  Somerfield  Avenue  and 
Bond  Street,    The  entrance  is  on  the  south  face  of  the  birilding. 
ASBURY  PARK.  Eleva.  24.58  ft. 

A  cross  on  the  outer  comer  at  the  east  end  of  blue  stone  door  sill  of 
rear  entrance,  on  the  southerly  face  of  the  First  M.  E.  Church,  comer  of 
First  and  Grand  Avenues. 
ASBURY  PARK.  Eleva.  24.69  ft. 

A  cross  on  the  outer  comer  at  the  south  end  of  first  step  below  tha 
door  sill  of  Grand  Avenue  entrance  to  Trinity  P.  E.  Church  on  the  comer 
of  Grand  and  Asbtiry  Avenues. 
ASBURY  PARK.  Eleva.  25.90  ft. 

A  cross  on  the  outer  comer  at  the  extreme  east  end  of  ton  granite  step 
of  entrance  to  alcove  of  Post  Office,  corner  of  Somerfield  Avenue  an^ 
Main  Street.    The  cross  is  immediately  below  the  Bonthwest  cortier  of 
marble  base  supporting  column  of  easternmost  arch. 
ASBURY  PARK.  Eleva.  21.53  ft. 

A  cross  on  the  extreme  outer  comer  at  the  north  end  of  granite  sill 
of  entrance  on  Main  Street  to  the  Asbury  Park  and  Ocean  Grove  Bank, 
opposite  the  railroad  station.  The  cross  is  immediately  below  the  south- 
west comer  of  the  base-stone  of  column  on  the  left  as  you  enter  the 
building. 
ATLANTIC  HIGHLANDS.     U.  S.  G  S.  -1.  Eleva.  13.77  ft. 
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HELMAR.  Eleva.  23.57  ft. 

A  cross  next  to  the  door  jamb,  at  the  south  end  of  a  large  brown 
sandstone  step  at  the  main  entrance  to  school  building,  on  the  comer 
of  F  Street  and  12th  Avenue. 

BELMAR.  Eleya.  17.24  ft. 

A  cross  on  the  outer  edge  at  the  south  end  of  door  sill  of  entrance, 
on  the  west  face  of  the  railroad  station. 

BELMAR.  Eleya.  20.12  ft. 

A  cross  on  the  outer  edge  at  the  east  end  of  top  granite  step  and  sill 
of  entrance  to  the  Coast  Gas  Co.'s  Building  on  9th  Avenue,  about  100 
yards  east  of  the  railroad. 

BELMAR.  Eleva.  16.86  ft. 

A  cross  on  the  southwest  end  of  door  sill  of  comer  entrance  to  the 

First  National  Bank  on  the  southeast  comer  of  F  Street  and  9th  Avenue. 

BRADEVELT.  Eleva.  162.77  ft. 

A  cross  on  the  level  of  the  truss-seat  and  on  the  northeast  comer 
at  the  north  end  of  west  concrete  abutment  of  steel  highway  bridge  over 
railroad  just  south  of  the  station. 

BRADEVELT.  Eleva.  161.93  ft. 

A  cross  on  the  east  end  of  brownstone  door  sill  and  step  of  the  most 
westerly  entrance  on  the  south  face  of  the  Reformed  Dutch  Church. 

BRADLEY  BEACH.  Eleva.  26.12  ft. 

A  cross  5  inches  from  the  east  edge  and  near  the  center  of  bluestone 
cap,  on  the  south  pier  supporting  iron  post  of  roof  over  driveway,  at 
entrance,  on  the  east  face  of  the  railroad  station. 

BRADLEY  BEACH.  Eleva.  24.81  ft. 

A  cross  on  the  west  end  of  door  sill  of  most  westerly  entrance,  on  the 
south  face  of  Borough  Hall,  a  brick  structure  on  north  side  of  the  park 
at  the  railroad  station. 

BRADLEY  BEACH.  Eleva.  23.61  ft. 

A  cross  on  the  extreme  right-  and  on  the  level  of  the  bottom  step,  at 
the  base  of  brick  support  of  arch  of  Bringley  Avenue  entrance  to  public 
school,  east  of  the  railroad  station.  The  cross  measures  7.5  feet  from  a 
point  projected  below  the  keystone  of  the  arch. 

BRADLEY  BEACH.  Eleva.  23.59  ft. 

A  cross  at  the  face  of  the  building  arid  on  the  south  end  of  granite 
sill  and  step  of  tower  entrance,  on  the  west  face  of  Catholic  Church,  2 
blocks  east  of  the  railroad  station  on  Bringley  Avenue. 

DEAL  BEACH.  Eleva.  32.68  ft. 

A  cross  on  the  north  end  of  door  sill  of  northerly  entrance,  on  the  west 
face  of  the  railroad  station,  east  of  the  track. 

DEAL  BEACH.  Eleva.  30.33  ft. 

A  cross  on  the  center  of  cement  window  sill  of  most  westerly  window 
on  the  north  face  of  the  N.  J.  Water  and  Light  Co.'s  power  house  on 
the  east  side  of  the  railroad,  about  %  mile  north  of  the  station. 

ELBERON.  Eleva.  37.39  ft. 

A  cross  on  the  north  end  or  door  sill  of  most  southerly  entrance  on 
the  west  face  of  the  railroad  station,  east  of  the  track. 

EXGLISHTOWN.  Eleva.  71.64  ft. 

A  cross  on  the  comer  at  the  westerly  end  of  southerly  concrete  wall 
of  small  highway  bridge  over  brook  about  200  feet  northeast  of  the  rail- 
road track  on  the  Englishtown-Bergen  Mills  road.  The  highway  crosses 
the  track  about  %  mile  northwest  of  the  station. 
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ENGLISHTOWN.  Elev«.  71.86  ft. 

A  cross  2.6  feet  above  the  crest  of  the  spillway  and  one  foot  out  from 
the  post  of  bridge  railinR,  at  the  easterly  end  of  southerly  concrete 
abutment  of  steel  hifthu'ay  bridge  over  stream,  at  the  old  mill  on  Main 
Street.    The  overflow  of  a  lake  la  at  the  bridge, 
ENGLISHTOWN.  Eleva.  72.97  ft. 

A  cross  on  the  orter  corner  at  the  north  end  of  concrete  slab  forming 
the  top  step  of  3  steps  at  the  main  entrance  to  Sanford  Memorial  M.  £. 
Church,  on  the  west  side  of  Main  Street. 
ENGLISHTOWN.  Eleva.  73.67  ft. 

A  cross  on  the  outer  edjte  at  the  southerly  end  of  door  sill  of  comer 
entrance  to  First  National  Bank  on  the  southwest  comer  of  Main  and 
Water  Street;. 
ENGLISHTOWN.  Eleva.  72.43  ft. 

A  cross  on  the  extreme  outer  corner  at  the  south  end  of  top  step  of 
Main  Street  entrance  to  W.  E.  Mount  Co.'s  store  opposite  Water  Street. 
ENGLISHTOWN.  Eleva.  79.72  ft. 

A  cross  on  the  southeast  comer  of  concrete  base  of  si^al,  north  of  the 
track  and  on  the  west  side  of  the  crossing  at  the  railroad  station. 
FAIRFIELD.  Eleva.  117.77  ft. 

A  cross  on  the  northeast  comer  of  concrete  base  of  bell  signal  for 
trains  at  the  railroad  station.    The  cross  is  S\i  feet  southerly  from  the 
rait  and  the  signal  is  about  50  feet  southeast  of  the  station.    The  eleva- 
tion of  the  rail  at  the  crossing  is  118.1. 
FARMINGDALE.  Eleva.  74.32  ft. 

A  cross  on  the  southeast  comer  of  concrete  base  of  railroad  signal, 
on  the  southerly  side  of  the  track  and  200  ft.  southeast  of  a  crossing, 
abo\:t  ^  mile  northwest  of  the  station  along  the  P.  R.  R. 
FARMINGDALE.  Eleva.  71.77  ft. 

A  cross  on  the  level  of  the  girder  seat  and  on  the  outer  comer  at  the 
northerly  end  of  southeast  concrete  abutment  of  P.  R.  K,  bridge  over 
Marsh  Bog  Brook,  about  %  mile  northwest  of  the  station. 
FARMINGDALE.  Eleva.  74.15  ft. 

A  cross  on  the  southeast  edge  of  cement  walk  leading  to  concrete 
Bwitch-bouse,  at  the  crossing,  about  %  mile  northwest  of  the  station 
along  the  Pennsylvania  Railroad.  The  cross  is  at  the  entrance  and  ft 
inches  below  the  sill. 
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FARMINGDALE.  EleTA.  44.04  ft 

A  cross  on  the  level  of  the  girder  seat  and  on  the  southeast  comer  of 
a  lar^  stone  at  the  southerly  end  of  westerly  abutment  of  P.  R.  R. 
bridge  over  a  stream  about  one  mile  southeast  or  the  station.  The  cross 
is  8  feet  from  the  girder. 

FREEHOLD.  Eleva.  186.2S  ft. 

A  cross  cut  2H  iifches  south  of  the  intersection  of  the  three  joints 
formed  by  the  three  most  southerly  stones  in  the  soirth  comer  of  the 
large  triangular  base  of  the  Monmouth  Battle  Field  Monument.  The 
cross  is  2^  inches  south  of  the  north  apex  of  the  stone  which  abuts  on 
its  south  sides  against  the  octagonal  gun  pedestal,  which  is  built  at 
the  south  comer  of  the  triangular  base. 

FREEHOLD.  Eleva.  181.69  ft. 

A  square  cut  on  the  northwest  end  of  brownstone  door  sill  of  entrance 
to  ladies'  waiting  room,  on  the  northeast  face  of  the  P.  R.  R.  station. 

FREEHOLD.  Eleva.  176.70  ft. 

A  c^ss  8  feet  from  the  southwest  comer,  on  the  base  stone  of  the 
Laird  building.  The  structure  is  on  the  northerly  side  of  West  Main 
Street,  about  100  yards  northeast  of  the  P.  R.  R.,  and  the  cross  is  on 
the  left  of  the  center  entrance. 

FREEHOLD.  Eleva.  178.49  ft. 

A  cross  on  the  westerly  end  of  brownstone  door  sill  of  entrance  to 
First  National  Bank,  on  the  northerly  side  of  West  Main  Street,  about 
125  yards  northeast  of  the  P.  R.  R.  crossing. 

FREEHOLD.  Eleva.  177.74  ft. 

A  cross  cut  on  the  east  end  of  stone  door  sill  of  the  Sheriff's  office, 
being  the  most  easterly  of  two  doors  in  the  middle  of  the  front  of  Mon- 
moirth  County  Court  House. 

FREEHOLD.  Eleva.  146.17  ft. 

A  cross  on  the  southwest  comer  of  fourth  stone  step  below  the  girder 
seat  at  the  southerly  end  of  easterly  abutment  of  P.  R.  R.  bridge  over 
roadway,  about  %  mile  easterly  from  the  station.  The  date  1890  is  on 
the  face  of  the  stone. 

FREEHOLD.  Eleva.  127.20  ft. 

A  copper  bolt  in  the  stone  cap  at  the  westerly  end  of  southerly  parapet 
^  P.  R.  R.  stone  arch  bridge  over  stream,  about  1  hi  miles  southeast  of 
the  station.  The  bridge  is  about  150  yards  easterly  from  a  highway 
crossing. 

GAULEE.     (SEE  MONMOUTH  BEACH.) 

HIGHLANDS.    U.  S.  C.  S.  -2.  Eleva.  13.77  ft. 

A  red  metal  disc  in  the  top  of  the  eastern  pier  of  the  railroad  draw- 
bridge. 

(Note:  This  bench  mark  is  on  the  southeast  wing  wall  at  the  east  end 
of  bridge,  near  Highland  Beach  Station.) 

HIGHLANDS.    U.  S.  C.  S.  -3.  Eleva.  202.41  ft. 

This  bench  mark  is  a  mark  on  top  surface  of  a  heavy  granite  post 
near  Navesink  light  house.  The  post  is  deeply  imbedded  and  its  top 
projects  about  1%  feet  above  the  surface  of  the  ground.  It  is  13  meters 
(42.6  feet)  south  of  the  southernmost  tower  of  Navesink  Highlands 
light  house. 

HIGHLANDS.    U.  S.  C.  S.  -4.    (Primary  mark  D.)  Eleva.  207.53  ft. 

This  bench  mark  is  the  bottom  surface  of  a  square  cavity  (about  one 
inch  square)  cut  on  a  sloping  ledge  at  southeast  comer  of  base  of 
southernmost  light  house  tower  at  Navesink  Highlands  light. 
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HOLLTWOOD.    (SEE  WEST  END.) 

HOWELL.  Elevft.  124^1   ft. 

A  cross  on  the  northwest  comer  at  concrete  pier  supporting  the 
northwest  wooden  post  of  framewark  holding  k  water  tank  jnst  east 
of  the  railroad  station.  The  cross  is  8  feet  sootherlr  from  tbe  rsil,  and 
a  trifle  below.  The  elevation  of  the  rail  at  t^e  crossing  nearby  is  124.3 
feet 
KETPORT.    U.  S.  C.  S.  -5.  Elen.  36.30  ft. 

A  red  metal  disc  in  the  east  end  of  the  door  step  on  tbe  ncnth  side 
of  the  station  of  the  Central  Railroad  of  New  Jersey 
KETPORT.     U.  S.  C.  S.  -6.  Elera.  22J1  ft. 

The  center  of  a  cross  cut  in  the  east  comer  of  the  stone  door  sill  of 
the  First  National  Bank,  or  Ke>-port  Banking  Co.    The  stnittare  is  on 
the  sonth  side  of  Front  Street,  east  of  Broad. 
KETPORT.     V.  S.  C.  S.  -7.  Eters.  42J5  ft. 

A  cross  cut  on  a  brick  in  the  front  or  north  side  of  the  Aberdeen 
Hotel.     The  cross  is  about  l.S  feet  west  of  tbe  western  door  of  the 
hotel  and  about  2.5  feet  above  the  porch  floor. 
KETI'OIIT.  Eleva.  21.61  ft. 

A  cross  on  the  north  end  of  bluestone  door  sill  of  Broad  Street  en- 
trance to  People's  National  Bank  on  the  west  side  of  Broad,  about  200 
feet  south  of  Front  Street. 
KETPORT.  Eleva.  26.60  ft 

Top  edge  and  corner  of  marble  cornerstone  at  the  northwest  comer  of 
the  Raritan  Guard  Public  Library,  on  the  e^ist  s:de  of  Broad,  about  one 
block  south  of  Fror.t  Street. 
KETPORT.  Elera.  35.39  ft 

A  cross  on  the  west  end  of  door  sill  of  entrance  on  the  south  face 
and  near  the   southwest   comer  of  public  school  at  Broad  and   Hott 
Streets. 
LAKE  COMO.  Elera.  20.9S  ft. 

A  cross  on  the  oirter  comer  at  the  north  end  of  door  sill  of  most 
southerly  entrance  on  the  west  face  of  the  railroad  station. 
LONG  BRANCH.     (LONG  BRANCH  CTTT.)  Eleva.  11.27  ft. 
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LONG  BRANCH.    (LONG  BRANCH  aXY.)  Eleva.  14.93  ft. 

A  cross  on  the  northwest  comer  of  second  stone  step  from  the  top  on 
the  north  end  of  east  abutment  of  Eatontown  branch  of  Central  Rail- 
road over  Long  Branch  Avenue.  The  bridge  is  on  the  curve  of  the  track 
southwest  of  East  Long  Branch  station,  and  the  stone  is  the  first  below 
the  girder  seat. 

LORILLARD.    U.  S.  C.  S.  -8.  Eleva.  13.55  ft. 

A  red  metal  disc  in  the  top  of  the  northwest  pier  of  the  small  masonry 
bridge,  i^out  200  meters  (about  650  feet)  east  of  the  railroad  station. 

MANASQUAN.  Eleva.  19.37  ft. 

A  cross  on  the  outer  edge  at  the  easterly  end  of  granite  door  sill  and 
step  of  entrance  to  the  Manasquan  National  Bank  on  Main  Street,  just 
east  of  South  Street. 

MANASQUAN.  Eleva.  19.66  ft. 

A  cross  on  the  cement  floor  of  porch,  immediately  below  the  east 
comer,  of  the  Osbom  Hotel,  at  the  comer  of  South  and  Main  Streets. 
The  floor  of  the  porch  and  the  sidewalk  are  on  the  same  level. 

MANASQUAN.  Eleva.  24.93  ft. 

A  cross  on  the  outer  comer  at  the  south  end  of  door  sill  of  most 
southerly  entrance,  on  the  west  face  of  Presbyterian  Chirrch  at  the 
comer  of  South  Street  and  Virginia  Avenue. 

MANASQUAN.  Eleva.  20.23  ft. 

A  cross  on  the  outer  comer  at  the  south  end  of  cement  step  or  sill 
of  entrance  to  the  Osbom  Hardware  store,  a  frame  building  on  the  west 
ade  of  Broad  Street,  about  200  feet  north  of  Main  Street. 

MARLBORO.  Eleva.  114.37  ft. 

A  cross  6  inches  from  the  outer  comer  of  the  stone  on  which  rests 
the  south  end  of  east  girder,  near  the  east  end  of  south  abutment  of 
New  Jersey  Central  Railroad  bridge,  over  stream  about  %  mile  north 
of  the  station. 

MARLBORO.  Eleva.  150.31  ft. 

A  cross  on  the  west  end  of  basement  window  sill  of  the  most  westerly 
window  on  the  south  face  of  the  Monmouth  County  Farmers'  Exchange, 
a  brick  structure  east  of  the  railroad  track  and  on  the  north  side  of  the 
highway,  just  north  of  the  station. 

MARLBORO.  Eleva.  155.18  ft. 

A  cross  at  the  door  casing  on  the  west  end  of  cement  step  and  sill  of 
entrance  to  the  office  of  Abbott  Worldley  Co.,  a  small  brick  building 
west  of  the  track  and  at  the  crossing  just  north  of  the  railroad  station. 

MATAWAN.  Eleva.  54.56  ft. 

A  cross  on  the  outer  comer  at  the  northeast  end  of  door  sill  of  upstairs 
entrance  to  the  Gehlhaus  Building,  a  brick  structure  on  the  southeast 
side  of  Main,  at  the  comer  of  Little  Street.  The  entrance  is  the  first 
southerly  from  Little  Street. 

MATAWAN.  Eleva.  58.41  ft. 

^A  cross,  3.6  feet  above  ground,  on  the  northeast  end  of  brownstone 
^'^ow  sill  of  northernmost  window  on  the  Main  Street  face  of  M.  E. 
Church  near  Little  Street. 

MATAWAN.  Eleva.  56.17  ft. 

On  the  south  (outer)  corner  of  polished  granite  base  stone  of  the 
southwestern  pillar  at  entrance  to  the  Farmers  and  Merchants  National 
Bank,  on  the  westerly  side  of  Main  Street. 

MATAWAN.  Eleva.  35.91  ft. 

A  cross  on  the  south  end  of  stone  door  sill  of  Episcopal  Church  on 
Main  Street. 
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MATAWAN.  ElcTa.  6S.91  ft. 

A  croBB  on  the  northeast  end  of  the  northeaBtenunoet  basement  window 
Bill  on  the  Boutheaet  face  of  the  Hatawan  High  School,  a  brick  bnilding 
on  the  aouthweat  side  of  Jackson  Street,  comer  of  Broad. 
MONMOUTH  BEACH.  Eleva.  9.17  ft. 

A  cross  on  the  south  end  of  door  sill  of  the  most  southeriy  entrance, 
on  the  west  face  of  Monnionth  Beach  station  of  the  New  Jersey  Centiu 
Railroad. 
MONMOUTH  BEACH.  Elera.  8.01  ft. 

A  cross  on  the  aouthwest  comer  of  concrete  pier  sapportinsr  the  south- 
west  wooden  post  of  roof  over  platform  at  the  Galilee  station  of  the  New 
Jersey  Central  Railroad.     The  pier  is  24  feet  from  the  south  face  of 
the  station  buildin)^. 
MORGANVILLE.  EWa.  98.52  ft. 

Top  of  iron  pipe  at  the  northwest  end  of  culvert  under  highway  abont 
%  mile  southwest  of  the  railroad  station.     The  road  crosses  the  track 
at  the  station. 
MORGANVILLE.  Elera.  lOZ.Sfl  ft. 

A  cross  on  the  topmost  point  and  center  of  cement  cap  of  the  north- 
ernmost brick  parapet  of  iron  pipe  culvert  under  highway,  about  9i  mil* 
southwest  of  the  railroad  station.     The  road  crosses  the  track  at  tiie 
station. 
MORGANVILLE.  Elera.  110.94  ft. 

A  cross  7  feet  above  ftronnd  on  the  east  end  of  cement  door  sill  of 
most  westerly  entrance,  on  the  north  face  of  the  R.  V.  C.  Co.'s  factory, 
on  the  eaBt«rly  side  of  the  track  about  %  mile  north  of  Uie  railroad 
station.    The  building  is  of  red  brick  and  is  the  largest  of  the  plant. 
MORGANVILLE.  Eleva.  1S6.27  ft. 

A  cross  on  a  foundation  stone  projecting  beyond  the  east  face  of  the 
west  brick  pier  supportinf;  frame  of  overhead  highway  bridge  over  rail- 
road, M  mile  south  of  the  station.     The  cross  is  3.3  feet  below  the  top 
and  2  feet  from  the  north  end  of  the  pier. 
NEW  MONMOUTH.     (NORTH  LONG  BRANCH.)  Eleva.  14.82  ft 

A  cross  on  the  south  end  of  door  sill  of  the  second  entrance  from  the 
northwest  comer  and  on  the  west  face  of  the  New  Jersey  Central  Rail- 


MONMOUTH  COUNTY.  29 

OCEAN  GROVE.    (SEE  ASBURY  PARK.) 

PORT  MONMOUTH.    U.  S.  C.  S.  -9.  Elcva.  14.11  ft. 

A  red  metal  disc  set  in  the  brick  wall  of  a  house  which  is  south  of  the 
track  and  on  the  east  side  of  the  road  crossing  the  track  near  the  station. 
The  bench  mark  is  in  the  northwest  comer  of  the  cellar  wall. 

RED  BANK.  Eleva.  45.77  ft. 

A  cross  cut  on  the  south  end  of  front  door  sill  of  the  old  F^rst  Na- 
tional Bank  Building  on  Broad  Street. 

RED  BANK.  Eleva.  44.25  ft. 

A  cross  on  the  outer  edge  at  the  north  end  of  door  step  and  sill  of 
entrance  to  No.  40  Broad  Street,  occupied  by  the  Red  Bank  Register. 
The  building  is  on  the  west  side  of  Broad,  about  50  feet  north  of  White 
Street. 

RED  BANK.  Eleva.  43.73  ft. 

On  the  extreme  outer  comer  at  the  south  end  of  granite  step  of  Broad 
Street  entrance  to  the  Red  Bank  Trust  Co.,  a  marble  structure  on  the 
east  side  of  Broad  Street,  just  north  of  Monmouth  Avenue.  The  point 
is  6  feet  south  of  the  south  door  hinge  and  .6  feet  above  t^e  sidewalk. 

RED  BANK.  Eleva.  43.09  ft. 

A  cross  cut  on  northeast  comer  of  lower  stone  step  of  Monmouth 
Ayenne  entrance  of  M.  E.  Church,  on  the  comer  of  Broad  Street. 

RED  BANK.  Eleva.  41.08  ft. 

On  the  outer  comer  at  the  west  end  of  bluestone  door  sill  of  upstairs 
entrance  to  Navesink  Lodge  No.  39,  I.  0.  0.  F.,  a  yellow  brick  structure 
of  three  stories  on  the  ncKrth  side  of  Monmouth  Avenue,  about  200  feet 
^rest  of  Broad  Street. 

RED  BANK.  Eleva.  40.80  ft. 

On  the  outer  comer,  at  the  extreme  west  end,  and  6  feet  west  of  the 
center  of  entrance,  of  marble  base  stone  of  Patterson  Building,  a  one- 
story  stracture  used  as  the  Post  Office.  The  building  is  on  the  north 
side  of  Monmouth  Avenxre,  about  100  yards  west  of  Broad  Street. 

BED  BANK.  Eleva.  43.56  ft. 

A  cross  on  the  west  end  of  bluestone  door  sill  of  driveway  entrance, 
at  tiie  northeast  comer  of  St.  James  Catholic  Church,  on  Broad  Street 
south  of  Monmouth  Avenue.  The  entrance  is  under  the  porch,  which 
crtends  across  the  driveway. 

SANDY  HOOK.    U.  S.  C.  S.  -10.  Eleva.  8.56  fl. 

A  bench  mark  of  the  Ordnance  Department  near  the  office  building  of 
the  Sandy  Hook  proving  grounds  and  about  60  meters  (197  feet)  north- 
'^'^  of  a  small  water  tank  which  is  north  of  and  across  the  railroad 
bracks  from  the  office  building.  The  bench  mark  is  a  copper  bolt  in 
^e  top  of  a  granite  post  set  in  the  ground  and  surrounded  by  cement. 

SANDY  HOOK.     U.  S.  C.  S.  -11.  Eleva.  19.53  ft. 

Thia  bench  mark  is  a  cross  on  the  head  of  a  copper  bolt  driven  into 
the  wall  of  the  main  light  house,  at  Sandy  Hook.  The  main  light  house 
M  an  octagonal  tower,  resting  upon  a  circular  foundation  of  unhewn 
•tones.  This  foundation  projects  on  all  sides  about  8  inches,  beyond 
the  hase  of  the  tower,  so  as  to  form  a  sloping  ledge.  The  copper  bolt 
is  a  few  inches  westward  of  the  northwest  angle,  and  9%  inches  above 
the  ledge. 

SANDY  HOOK.    -12.  Eleva.  12.45  ft. 

A  cross  cut  in  the  top  of  an  iron  bolt  set  in  cement  about  3  meters  (10 

feet)  northeast  of  the  northeast  comer  of  the  Army  Engineer  building 

near  the  wharf. 
(This  is  a  U.  S.  E.  bench  mark.) 
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SANDT  HOOK.    IT.  S.  C  S.  -IS.  Blera.  l«.7t  ft 

A  marble  post  about  4  fe«t  long,  tlK  upper  part  dresaed  and  the  let- 
ten  U.  S.  C.  S.  carved  in  the  upper  surface;  in  the  center  of  the  face 
there  is  a  small  cavity,  about  half  an  inch  in  dtmensions.  This.  maA 
is  on  the  western  slope  of  the.  high  ridge  at  Sandy  Hook,  Just  east  of 
the  New  Jersey  Southern  Railroad  wharf.  It  is  below  the  crest  of  the 
tidge,  sheltered  by  vegetation,  and  375  feet  west  of  the  western  corner 
of  the  round  house  of  the  railroad. 
SEA  BBIGHT.  Eleva.  9M  ft. 

A  cross  on  tiie  outer  comer  at  the  south  end  of  top  step  at  the  most 
sodtherty  entrance,  on  the  east  face  of  H.  E.  Church  on  the  comer  <tf 
Ocean  Avenue  and  Church  Street  The  cross  is  at  the  entrance  to  alcove. 
SEA  BRIGHT.  Eleva.  &S1  ft. 

A  cross  on  the  outer  edge  and  six  inches  from  the  north  end  of  brown 
stone  step  at  entrance  to  alcove  of  First  National  B^ink  on  the  west  side 
of  Ocean  Avenue,  two  doors  north  of  River  Street 
SEA  BBIGHT.  Beta.  7M  ft 

A  cross  on  the  outer  edge  at  the  north  end  of  binestone  door  sill  <rf 
entrance,  on  the  west  face  of  the  railroad  station  on  the  west  side  of  the 
trades,  near  the  east  end  of  the  bridge  over  the  Shrewsbury  River. 
SEA  BRIGHT.  Eleva.  IM  ft 

A  cross  on  the  center  and  topmost  point  of  the  southeast  concrete  base 
supporting  metal  frame  flag  pole  at  L.  S.  S.  No.  99,  on  the  west  side  of 
the  railroad  tracks  about  one  mile  north  of  Sea  Bright  Railroad  station. 
SEA  GIRT.  Etera.  20J«  ft. 

A  cross  on  the  northeast  comer  of  southeast  concrete  pier  supporting 
automatic  signal  frame  at  the  crossing  just  below  the  railroad  station. 
The  pier  is  east  of  the  tracks. 
SEA  GIRT.  Eleva.  19.49  ft 

A  cross  on  a  small  ledge  of  stone  chimney  at  the  north  end  of  Gov- 
ernor's cottage,  near  the  raib-oad  station.  The  cross  is  about  .7  foot 
below  the  water-table  of  building  and  .4  foot  from  the  west  edge  of  the 

SEA  GIRT.  Eleva.  26.98  ft 

A  cross  on  the  southwest  comer  of  the  southwest  concrete  pier  snp- 
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SPRING  LAKE  BEACH.  Eleva.  28.16  ft. 

A  cross  on  the  north  end  of  bluestone  door  sill  on  the  west  face  and 
«t  the  northwest  comer  of  brick  school  building  at  5th  and  Warren 
Avenues.  The  structure  is  diagonally  across  the  park  from  the  railroad 
station. 

SPRING  LAKE  BEACH.  Eleva.  18.35  ft. 

Elevation  of  underground  mark  13.98. 

A  stone  monument  on  the  east  side  of  Ocean  Avenue  about  20  paces 
south  of  and  at  right  angles  to  the  «outh  curb  line  prolonged,  of  Wash- 
ington Avenue,  azud  about  30  paces  east  of  the  west  curb  line  of  Ocean 
Avenue  as  it  is  put  down  in  front  of  Life  Saving  Station  No.  8  (old 
nmnber).  The  bearing  from  the  stone  to  the  nearest  comer  of  the 
station^  which  is  now  on  the  northwest  comer  of  Washington  and  Ocean 
Avenues,  is  about  20"*  northwest  and  the  distance  about  60  paces.  The 
monmncnt  projects  a  little  above  the  surrounding  surface.  The  bench 
mark  is  known  as  No.  4,  as  recorded  in  N.  J.  Geological  Survey  Report 
of  1888. 

TENNENT.  Elcva.  76.65  ft. 

A  cross  on  the  level  of  the  girder  seat  and  on  the  outer  comer  at 
the  northerly  end  of  easterly  concrete  abutment  of  P.  R.  R.  bridge,  over 
Wemrock  Brook,  about  %  mile  northwest  of  the  station.  The  cross 
is  15%  feet  from  the  bridge  railing. 

TENNENT.  Eleva.  90.59  ft. 

A  cross  on  the  easterly  end  of  cement  door  sill  of  entrance  to  waiting 
room  on  the  southwest  face  of  the  railroad  station. 

TENNENT.  Eleva.  89.13  ft. 

A  cross  on  the  outer  comer  at  the  northeast  end  of  cement  door  sill 
of  double  door  entrance,  on  the  westerly  face  of  factory  of  the  Tennent 
Products  Company,  on  the  southeast  side  of,  and  back  150  feet  from 
Main  Street,  325  yards  northeast  of  the  railroad  station. 

TENNENT.  Eleva.  121.75  ft. 

A  cross  on  the  level  of  the  girder  seat  and  on  the  southwest  comer 
of  a  lar^  stone  on  the  south  end  of  east  abutment  of  railroad  bridge 
over  a  highway,  about  one  mile  east  of  the  station. 

TENNENT.  '  Eleva.  140.07  ft. 

A  cross  on  the  level  of  th<5  girder  seat  and  on  the  southwest  comer  of 
a  large  stone  at  the  south  end  of  east  abutment  of  railroad  bridge  over 
highway,  about  1%  miles  east  of  the  station.  The  bridge  is  about  100 
feet  southerly  from  the  Freehold-Tennent  highway. 

WATER  WITCH.     U.  S.  C.  S.  -14.  Eleva.  9.39  ft. 

A  red  metal  disc  in  the  concrete  base  of  a  signal  pole  about  0.9  mile 
west  of  the  railroad  station.  The  signal  pole  is  north  of  the  railroad 
^3^  and  close  to  the  rip  rap  sea  wall. 

WEST  END.     (HOLLYWOOD.)  Eleva.  24.71  ft. 

A  cross  on  the  southeast  comer  of  the  stone  on  which  the  north  end 
of  east  girder  rests  at  the  east  end  of  north  abutment  of  railroad  bridge 
ovw  a  roadway  near  Lake  Takanassee,  about  %  mile  soirth  of  the  West 
End-Hollywood  station. 

WEST  END.     (HOLLYWOOD.)  Eleva.  12.26  ft. 

Elevation  of  underground  mark  7.57  feet. 

A  stone  monument  on  the  lot  of  the  Life  Saving  Station  No.  5  (old 

iiiunber),   10   feet   measured   perpendicularly   from    the   middle    of  the 

west  end  of  old  station  building,  which  is  along  the  lake  and  south  of 

the  new  station.    The  line  of  face  of  north  abutment  of  the  new  Ocean 

Avenue  bridge  over  Lake  Takanassee  passes  6  feet  to  the  south  of  center 
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of  monameiit,  and  the  Btone  is  229.5  feet  east  of  the  east  curb  of  Ocean 
Avenne.  The  top  of  the  monnment  is  abtnit  .5  foot  below  the  sutface 
of  the  groand.  (This  ia  monument  No.  3,  N.  J.  G.  S.,  Report  of  1888.) 
WEST  END.     (HOLLYWOOD.)  Hera.  26.53  ft. 

A  cross  on  the  northeaBt  comer  of  cement  pier  snpporting  iron  colamn 
of  roof  at  the  eoutheast  comer  of  the  railroad  station  bnildinK  on  the 
west  side  of  the  tracks.     The  cross  is  abont  .76  foot  above  the  cement 
platform. 
WEST  END.     (HOLLYWOOD.)  EleTS.  23.93  ft. 

A  cross  on  the  east  end  of  bluestone  door  sill  of  center  entrance  on 
Brighton  Avenue  to  the  Henry  Hotel  on  the  comer  of  Palmer  Street 
about  one  block  east  of  the  raiJrosd  station. 
WICKATUNK.  Elera.  116J8  ft. 

A  cross  on  the  outer  edge  at  the  center  of  east  parapet  of  concrete 
culvert  under  the  railroad  about  300  yards  north  of  the  station.     The 
croaa  is  considerably  below  the  track. 
WICKATUNK.  Eleva.  147JS  ft. 

Bottom  of  water  table  at  the  northeast  comer  of  William  Smock's 
residence,  west  of  the  track,  directly  opposite  the  railroad  station. 
WICKATUNK.  Eleva.  159.52  ft. 

A  cross  on  the  southeast  comer  of  a  red  brick  on  the  southeast  comer, 
at  the  soutli  end  of  west  pier  supporting  frame  of  overhead  highway 
bridge  over  the  railroad,  just  south  of  the  station. 
YELLOW  BROOK.  Eleva.  62.10  ft. 

A  cross  on  the  southeast  comer  of  fourth  stone  step  from  the  grirder 
seat  at  the  southerly  end  of  westerly  abutment  of  P.  R.  R.  bridge  over 
stream  about  Vi  mile  westerly  from  the  station. 
YELLOW  BROOK.  Eleva.  88.46  ft. 

A  cross  on  the  northwest  comer  of  concrete  base  of  bell  signal  on 
the  southerly  side  of  the  railroad  track  at  crossing,  by  the  station. 
YELLOW  BROOK.     -  Eleva.  88.89  ft. 

An  iron  hub  at  the  center  point  between  the  rails  and  marking  the 
P.  C.  of  a  curve  to  the  right,  at  mile  post  10-23,  just  east  of  the  station. 
There  is  a  large  cross  in  the  top  of  the  iron  post. 
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FOREWORD 

For  a  number  of  years  the  Department  of  Conservation  and  De- 
velopment, in  cooperation  with  the  Bureau  of  Soila  of  the  United 
states  Department  of  Agriculture,  ha«  been  engaged  in  claseifying 
and  mapping  the  eoil  types  of  the  State.  The  progress  of  the  work, 
and  the  areas  included  in  the  published  reports,  are  shown  by  the 
diagram  on  the  back  cover. 

Eeport«  and  maps  have  been  published  for  the  'following  areas: 
SuBBex,  Belvidere,  Freehold,  and  Camden.  The  report  on  the  Mill- 
ville  area  will  be  issued  soon.  The  field  work  in  the  Bernardsvillc 
and  Ciiatsworth  areas  has  been  completed,  and  reports  written. 

Both  organizations  share  equally  in  tlie  expense  of  the  field  work. 
The  reports  and  maps  are  printed  by  the  Bureau  of  Soils,  the  State 
Department  being  privileged  to  purchase  a  small  edition   at  cost. 
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SOIL  SURTEY  OF  THE  BELVIDERE  AREA, 
NEW  JERSEY. 

If  A.  L.  PATRICK,  In  Cbtrge.  HOWARD  C.  SMITH,  and  J.  M.  SNYDER,  of 
Ibc  U.  S.  Department  of  Asricolture;  C.  C.  ENGLB,  L.  L.  LBB,  and  H.  A. 
MILLER,  of  the  Department  of  Conterration  and  Development  of  New  JerMp. 

DEBCRIFTION  OF  THE  AREA. 

The  Belvidere  area,  comprising  nearly  all  of  Hunterdon  County, 

dnut  three-fourths  of  Warren  County,  about  one-third  of  Mercer 

County,  and  small  parts  of  Somerset,  Morris,  and  Sussex  Counties, 

B  situated  in  the  southwestern  part  of  northern  New  Jersey.    The 

DeUware   River,   its   western   boundary', 

>[arates  it  from  the  State  of  Pennsyl- 

nnia.    It  has  an  area  of  764  square  miles, 

«  488.960  acres.^ 
Parts    of    three    distinct    topographic 

Itovinces    occur  in  the   Belvidere   area, 

bowQ   respectively  as   the   Appalachian 

Tallev,  the  Appalachian  Mountains,  and 

fte  Piedmont  belt.    (See  PI.  I.) 
In  the   extreme   northwest  there   is   a 

K^n  of  flat-topped  hills  with  a  somewhat 

mifonn    elevation    of    600   to    700    feet, 

vhose  smooth,  and  in  places  steep,  slopes 

(fcscend  to  narrow  valleys  cut  I'K)  to  350 

feet  below  the  general  level.  This  region 
is  a  part  of  the  great  Appalachian  Valley, 
I  the  portion  in  New  ,Jersey  being  known  as  Kittatinny  Valley.  It 
I  B  crossed  at  right  angles  from  northwest  to  southeast  by  the 
Delaware  River,  which  flows  in  a  stee]3-sided,  flat-bottomed  trench  350 
to  400  feet  deep  and  from  one-half  to  three-quarters  of  a  mile  wide.  A 
diort  distance  above  the  town  of  Belvidere  the  river  turns  southwest. 
and  flows  for  10  miles  or  more  parallel  to  the  soutlieastern  margin  of 
the  gi-eat  valley.  In  this  part  of  its  course  the  walls  of  the  trench 
are  neither  so  steep  nor  so  high  as  in  its  transverse  course,  and  the 
river  is  bordered  by  somewhat  wider  bottom  lands  and  terraces. 

Southeast  of  the  Appalachian  Valley  is  the  Appalachian  Monn- 
tain  province.    In  New  Jersey  it  is  a  mountain  region  10  to  IR  miles 
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in  width  and  is  known  as  the  Highlands.  It  consists  of  severii^ 
broad,  rounded,  or  flat-topped  ridges  rising  400  to  600  feet  aboltfi 
the  lowlands  on  either  side,  and  separated  from  one  another  by  deiH^ 
valleys,  some  of  which  are  narrow,  while  others  are  as  wide  as  dfli 
wider  than  the  intervening  ridges  The  larger  topographic  featureso^ 
the  Highlands,  i.  e.,  certain  hroad  lowland  belts  and  the  broader  tn3 
more  massive  ridges,8how  a  marked  northeast-southwest  trend,  m*" 
though  many  of  the  minor  features  are  irregular.  Near  the  Deli^ 
ware  the  ridges  are  broken  and  the  intervening  lowland  belts  bectH^M 
wider  and  coalesce,  forming  near  Phillipsburg  a  broad,  level  pliisi 
with  a  general  elevation  of  about  400  feet,  while  the  summits  of  tbtf 
neighboring  ridges  rise  to  elevations  of  650  to  1,070  feet.  The  chie^ 
characteristic  of  the  province  in  New  Jersey  is  the  absence  of  aqjp 
sharp  mountain  peaks.  The  Highland  ridges  are  broad,  fJat-toppeJL 
plateaulike  elevations,  whose  summits  over  wide  areas  maintain  M 
closely  accordant  level  which  rises  northeastward  from  about  ISt^ 
or  800  feet  near  the  Delaware  to  1,000  or  1,100  feet  on  Schooler* 
Mountain  and  Allamuchy  Mountain  near  Hackettstown  in  the  BelvL- 
dere  area,  and  to  elevations  of  1,400  feet  or  more  farther  northeast:: 
The  interhighland  lowland  belts  have  rolling  surfaces  400  to  70* 
feet  below  the  bordering  upland,  and  the  streams  which  drain  thenc 
flow  in  narrow  and  for  the  most  part  shallow  trenches,  and  are  bor"- 
dei-ed  by  narrow  flood  plains.  The  northern  part  of  HunterdoiB- 
Aie  southern  part  of  Warren  and  Sussex,  and  the  western  part  »:3 
Morris  County  are  the  parts  of  the  Belvidere  area  belonging  to  &< 
Appalachian  Mountain  province. 

"    Southeast  of  the  Highlands  is  the  Piedmont  belt,  a  region  of  some- 
what varied  topographic  expression.    As  a  whole  it  lies  500  to  6(Xi 
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too  steep  for  cultivation,  particularly  near  the  Delaware  and  other 
master  streams. 

In  all  three  provinces  the  larger  features  of  the  topography  have 
been  determined  by  the  geologic  structure,  and  are  the  result  primar- 
ly  of  stream  erosion  on  rocks  of  different  hardness.  Resistant  granite 
ind  gneiss  underlies  the  Highland  ridges,  whereas  the  northeast- 
southwest  interhighland  lowland  belts  have  been  eroded  along  belts 
of  softer  and  more  soluble  limestone  infolded  in  the  crystalline  rocks. 
[The  rounded  hills  of  the  Appalachian  Valley  are  for  the  most  part 
date,  with  a  belt  of  more  soluble  limestone  along  the  southeastern 
margin. 

The  lower  portion  of  the  Piedmont  is  underlain  by  relatively  soft 
Ted  shale  or  sandstone,  and  intrusive  masses  of  extremelv  resistant 
diabase  (trap)  form  the  central  axis  of  Sourland  Mountain,  Cushe- 
tunk  Mountain,  and  several  isolated  hills  north  and  west  of  Penning- 
ton. The  broad  upland  west  of  Flemington,  known  as  the  Hunter- 
don Plateau,  owes  its  elevation  to  the  resistant  quality  of  massive 
beds  of  extremely  fine-grained  claystone  (argillite).  The  high 
wooded  hills  south  of  Pattenburg  are  formed  by  conglomerate  beds, 
the  quartzite  pebbles  of  which  are  so  large  and  so  insoluble  as  not  to 
be  readily  removed  by  any  agents  of  erosion.  All  of  these  factors  are 
of  importance  in  the  study  and  classification  of  the  soils  of  the  area. 

The  drainage  of  the  area  is  into  the  Atlantic  Ocean  through  the 
Delaware  and  Raritan  Rivers.  Nearly  three-fourths  of  the  area  is 
drained  by  the  former  stream.  Its  two  most  important  tributaries 
are  the  Pequest  and  Musconetcong  Rivers,  which  flow  southwest 
across  the  northern  part  of  the  area.  A  large  number  of  streams 
only  a  few  miles  in  length  empty  into  the  Delaware  River  between 
Trenton  and  Columbia.  The  South  Branch  of  the  Raritan  River 
flows  in  a  southwest  direction  to  High  Bridge,  where  it  breaks 
through  the  Highlands  and  flows  in  a  general  southeast  direction 
into  Raritan  Bav.  ■: 

The  area,  as  a  whole,  is  well  drained,  and  nearly  every  farm  has  a 
drainage  outlet.     The  Hunterdon  Plateau,  especially  in  the  vicinity 
of  Croton,  is  the  mofet  poorly  drained  of  any  of  the  large  tracts  in 
the  area.     In  the  Appalachian  Valley  and  on  the  Piedmont  belt  the 
small  streams  in  many  places  have  cut  more  than  200  or  300  feet 
below  the  general  surface.     The  depth  of  stream  dissection  is  espe- 
cially marked  in  the  Piedmont  region,  along  the  Delaware  River, 
which  has  cut  its  channel  in  places  more  than  400  feet  deep.    Promi- 
nent bluflFs  naturally  occur  in  both  the  Highland  and  Piedmont  re- 
gions.    The  streams  are  still  actively  cutting  in  most  places,  and 
water-power  can  be  developed  at  numerous  sites.  Many  old  mills 
iiave  been  operated  at  various  times  in  the  past. 
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The  northern  third  of  the  Belvidere  area  contains  a  few  smaU^ 
lakes  or  ponds.  Greens  Fond  or  Mountain  Lake  north  of  ButzviUta 
is  a  summer  resort  of  some  renown. 

"!  Swedes,  English,  Quakers,  and  Holland  Dutch  all  played  an  impor- 
tant part  in  the  early  settlement  of  this  area.  The  land  was  pur- 
chased from  the  Indians  in  1703,  at  which  time  settlements  were  niad-.^ 
at  Lambertville  and  Ringoes.  In  1713  the  region  now  comprisinf; 
Hunterdon,  Warren,  Morris,  Mercer,  and  Sussex  Counties  was  set  o~ 
from  Burlington  County.  At  first  the  territory  separated  was  callow 
Hunterdon  County,  and  the  other  counties  were  organized  and  sepa^ 
rated  at  a  later  date. 

Many  of  the  descendants  of  the  original  settlers  live  in  this  regies 
to-day.  There  are,  however,  a  large  number  of  aliens  and  foreig^^ 
born  white  persons,  who  are  engaged  largely  in  working  in  tt  ^ 
mines  at  Oxford  or  in  the  numerous  factories.  They  are  most-M 
Poles,  Italians,  Hungarians,  and  Germans.  Near  Great  Mcadoi^^ 
the  muck-land  farmers  are  for  the  most  part  Poles.  Tlie  number  ^cz 
foreign-bom  whites  has  been  increasing  for  many  years. 

The  population  of  Hunterdon  County  in  1910  totaled  33,569,  ^^ 
whom  7,350  lived  in  towns  of  over  2,500  inhabitants.  ■  In  Warr^^ 
County  the  total  population  was  43,187,  of  whom  20,185  lived  i 
towns. 

The  average  rural  f>opulation  per  square  mile  in  Warren  Coun  t^ 
is  given  as  63.5  persons  by  the  1910  census,  as  compared  with  et^- 
average  of  60  persons  in  Hunterdon  County,  The  popiilatioQ  o^ 
both  counties  is  well  distributed,  except  that  the  mountain  region^ 
are  somewhat  less  thickly  settled  than  the  valleys.  There  has  beeiB- 
a  slow  but  constant  decrease  in  the  population  of  Himterdon  County 
since  1870,  while  the  population  of  Warren  County  lias  increased 
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Main  lines  and  branches  of  the  Pennsylvania,  the  Delaware, 
Lackawanna  &  Western,  Central  Railroad  of  New  Sersej^  Lehigh 
Vtlley,  Philadelphia  &  Beading,  and  Lehigh  &  Hudson  Kiver  Rail- 
n»ds  traverse  nearly  all  parts  of  the  area.  A  trolley  line  connects  the 
southern  part  of  the  area  with  Trenton,  and  another  extends  from 
Phillipsburg  up  the  Pohatcong  Valley  for  nearly  15  miles.  Bridges 
across  the  Delaware  River  are  found  every  few  miles,  connecting 
the  farming  sections  closely  with  Pennsylvania.  In  addition,  the 
old  Morris  Canal  and  the  Pennsylvania  Canal  connect  Phillipsburg. 
Trenton,  and  smaller  towns  with  New  York  and  Philadelphia. 

There  are  many  improved  State  and  county  roads,  and  more  are 
being  built  each  year.  The  rural  roads  are  systematically  worked, 
and  except  during  wet  seasons  are  nearly  equal  to  the  improved 
roads.  Good  telephone  service  is  available  to  all  the  farming  sec- 
tions.    Adequate  school  facilities  ai'e  found  all  over  the  area. 

CUMATE. 

The  climate  of  the  Belvidere  area  is  characterized  by  cold  winters 
and  moderately  warm  summers.  Becorded  extremes  in  temperature 
range  between  —19°  F.  in  the  winter  and  102*  F.  in  the  summer, 
but  temperatures  even  approximating  these  are  very  seldom  reached. 
Temperatures  of  over  100°  or  below  zero  never  last  longer  than  a 
few  days  at  a  time. 

A  study  of  the  records  of  the  various  Weather  Bureau  stations 
shows  a  considerable  variation  in  temperature  and  rainfall  within 
the  limits  of  the  area.  In  the  northern  half  the  temperature  is  from 
1  to  2  degrees  cooler  than  in  the  southern  half,  and  the  annual 
precipitation  is  from  3  to  5  inches  greater.  Perhaps  the  most  strik- 
ing ditference  in  climatic  conditions  is  in  the  length  of  the  growing 
sensrm  as  measured  by  the  average  date  of  last  and  first  killing 
frosts.  At  Belvidere  there  is  an  average  growing  season  of  163 
days,  from  May  3  to  October  13,  while  at  Lambertville  the  season 
averages  187  days,  from  April  23  to  October  27.  As  a  consequence, 
quicker  maturing  varieties  of  flint  corn  are  grown  for  grain  in  the 
northern  portions  of  the  area,  while  the  dent  varieties  are  favored 
in  the  southern  parts.  There  is  also  considerable  difference  in  cli- 
matic conditions  between  the  mountain  and  valley  areas.  Thus,  in 
the  fall  of  1917  early  frosts  in  September  killed  all  the  corn  in  the 
Vfillrvs,  while  that  on  the  ridges  lived  for  a  week  or  ten  days  longer. 

In  winter  the  ground  freezes  to  a  considerable  depth,  and  some 
damage  is  often  done  by  alternate  thaws  and  freezes.  Clover,  wheat, 
and  rye  sometimes  "heave"  and  winterkill.  Buds  of  fruit  trees,  es- 
pecially peaches,  often  are  ^njured  by  late  spring  frosts,  particularly 
on  southern  slopes  in  the  northern  part  of  the  area. 
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The  precipitation  is  adeqiute  and  well  di^tribnted  thioa^  the' 
growing  season,  being  heariest  during  the  sammer  mootfas.  Thei 
annual  precipitation  has  ranged  from  a  masimnm  of  67^  inches 
in  l^^^d  to  a  minimum  of  30.06  inches  in  1914. 

The  following  tables  ^ve  the  more  important  climatic  data  as 
recorded  at  the  Weather  Bitrean  stations  at  Trenton  and  Belridere: 


Surmal  m'mlMy.  teatounl,  atti  ammami  lemperalni 


4  frtfipfUation  at  Trentol^ 


Tmtal  ToUl 
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Normal  monthly,  seasonal,  and  annual  temperature  and  precipitation  at 

Bel  cider e — Continued. 


Temperature. 

Precipitation 

• 

* 

Month. 

Mean. 

Absolute 
maximum. 

Absolute 
minimum. 

Mean. 

Total 

amount  for 

the  driest 

year  (1900). 

Tofil 
amou  11  for 
thewft.est 
ye  if  (1902). 

IfiT'll                                     

36. 8 
49.6 
60.7 

87 

96 

100 

-5 
15 

29 

4.04 
3.27 
3.89 

3.66 
2.12 
2.31 

4.45 

Apra 

3.57 

May 

1.48 

Si>r  ine 

49.0 

100 

-5 

11.20 

8.09 

9.50 

hn» 

69.0 
72.7 

7a  8 

99 

102 

99 

39 
42 
43 

4.40 
6.60 
4.96 

3.70 
5.37 
1.92 

6.65 

JolT 

6.21 

Aojnxst 

4.11 

Summer 

70.8 

102 

39 

14.96 

10.99 

16.97 

Berterrber 

65.1 
62.5 
41.2 

98 
93 
75 

31 

18 

5 

3.92 
3.84 
3.49 

2.06 
1.54 
2.37 

8.83 

0;!,  ber 

&62 

.    XucLUr 

1.65 

FaU 

52.9 

98 

5 

11.25 

5.97 

16.10 

Year 

5a3 

102 

-15 

49.62 

36.37 

61.74 

AGRICULTURE. 

Tlie  pioneer  fanners  in  the  Belvidere  area  had  to  clear  much  of 
the  land  of  a  dense  growth  of  liardwoods,  and  in  many  places  stones 
had  to  be  removed.  Tlie  early  crops  grown  were  corn,  barley,  oats, 
rye,  wheat,  and  some  flax.  Herds  of  cattle  and  hogs  were  branded 
and  allowed  to  range  in  the  woods.  Nearly  every  farmer's  income 
^as  supplemented  by  the  sale  of  logs,  which  were  rafted  dow  n  the 
Delaware  River  to  Philadelphia.  Transportation  for  the  first  hun- 
dred years  was  by  wagon.  The  principal  market  for  farm  products 
Was  Philadelphia,  followed  in  importance  by  New  York.  Boating  up 
the  Delaware  was  possible  only  in  small  boats  during  high-water 
periods,  usually  in  the  spring,  but  early  in  the  nineteenth  century 
the  Delaware  &  Baritan,  Pennsylvania,  and  Morris  Canals  were 
constructed  and  aided  greatly  in  developing  the  country.  Until  re- 
cent years  they  were  important  factors  in  the  transportation  of 
bulky  commodities.  With  the  building  of  the  railroads  about  the 
middle  of  the  nineteenth  century  the  real  development  of  this  terri- 
tory began. 

Owing  to  the  good  natural  growth  of  grass,  cattle  raising  has 
always  been  an  important  branch  of  agriculture,  though  there  have 
been  many  changes  in  the  form  of  the  industry.  The  beef  cattle 
raised  at  first  were  slowly  displaced  by  dairy  cows,  and  butter  and 
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cheese  products  were  made,  but  with  the  growth  of  the  large  citie 
the  demand  for  whole  milk  gradually  increased  until  to-day  nearl; 
all  the  surplus  available  is  shipped  directly  to  the  cities.  The  origins 
Jersey  and  Guernsey  cattle  have  been  largely  displaced  by  Holsteins 
The  number  of  sheep  and  hogs  has  steadily  decreased,  and  to-dai 
the  products  from  these  animals  are  of  minor  importance  in  tht 
agricultural  economy. 

I'each  growing  was  of  primary  importance  at  one  time,  especiallj 
in  Hunterdon  County.  In  1890  a  total  of  2,073,322  trees  was  re 
ported  in  Hunterdon  County,  but  in  1900  there  were  only  1,040,391 
and  the  number  di-opped  to  309,476  by  1910. 

The  present  dominant  type  of  agriculture  is  general  farming  com- 
bined with  dairying.  Poultry  raising  is  of  considerable  importance, 
though  there  are  few  exclusively  poultry  farms.  The  chief  money 
crop  is  wheat,  but  in  places  rye  and  buckwheat  are  important  sources 
of  income.  Hay,  corn,  and  oats  are  the  principal  subaistonce  crops, 
of  which  the  surplus  only  is  sold,  though  this  often  forms  a  larjje 
part  of  the  farm  income.  According  to  the  census,  the  total  area 
in  cultivated  grasses  in  Hunterdon  and  AVancn  Counties  in  1909 
was  62,818  acres,  producing  71,064  tons  of  hay.'  Of  the  cultivated 
grasses  the  most  popular  are  timothy  and  clover,  which  are  usually 
grown  together.  In  1910  there  were  36,377  acn-s  of  mixed  timothy 
and  clover,  producing  40,964  tons  of  hay,  or  slightly  more  than  1 
ton  per  acre.  The  hay  is  either  put  in  the  barns  or  stacked  for  feed. 
Large  quantities  are  fed  to  work  horses  and  dairy  cows,  and  tiie 
iurpUis  is  baled  and  sold  in  the  near-by  markets. 

In  1909  the  two  counties  produced  1,747,042  bushels  of  corn, 
097,043  bushels  of  oats,  504,456  bushels  of  wheat,  158.071  bushels  of 
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Uie  southern  part  of  the  area.  Apj^Jes  are  produced  in  large  quanti- 
ties in  places.  Irish  potatoes  and  other  vegetables,  including  sweet 
corn,  beans,  peas,  squashes,  pumpkins,  and  cucumbers,  are  grown  on 
nearly  every  farm  to  supply  the  home  table,  and  the  surplus  is  sold. 
Near  some  of  the  local  markets  a  few  farmers  specialize  in  market 
gardening. 

Dairying  is  the  leading  industry  on  a  majority  of  the  farms.  In 
the  two  counties  there  are  28,423  milch  cows,  or  an  average  of  over 
6  per  farm.  The  milk  is  sold  in  'neighboring  cities,  New  York  and 
Philadelphia  taking  all  the  surplus.  The  total  value  of  the  dairy 
products  in  1909  amounted  to  $1,415,575. 

In  1909  the  value  of  the  animals  sold  or  slaughtered  in  Hunterdon 
and  Warren  Counties  totaled  $1,008,771,  while  the  poultry  and 
eggs  produced  amounted  to  $983,927.  Of  the  animals  sold  or 
slaughtered,  hogs  and  calves  made  up  nearly  90  per  cent  of  the  total 
value,  there  being  40,304  hogs  and  23,074  calves  sold  or  slaughtered. 
Most  of  the  hogs  are  consumed  on  the  farm  where  raised,  only  the 
surplus  being  sold.  There  were  31,904  hogs  in  the  two  counties  in 
1909,  or  an  average  of  over  7  per  farm.  Hunterdon  County  stood 
first  among  the  counties  of  the  State  in  1909  in  the  number  of  stands 
of  bees  and  number  of  poultry. 

The  topography  and  type  of  soil  exercise  a  considerable  influence 
tipon  the  type  of  agriculture  from  place  to  place.  In  the  Highlands 
rye  is  grown  in  larger  quantities  than  wheat,  and  flint  corn  is  usually 
grown  on  the  mountains  and  dent  corn  in  the  valleys.  The  Muck 
in  the  northern  part  of  the  area  is  the  only  soil  upon  which  onions^ 
celery,  and  lettuce  are  grown  in  large  quantities,  while  only  on  the 
sandy  soils  are  melons  grown  extensively. 

The  farmers  report  that  wheat  and  corn  do  better  on  the  Hagers- 
town  and  Dover  soils  than  on  many  of  the  others,  and  that  the 
Chester  and  Montalto  soils  are  naturally  better  adapted  to  peach  and 
«pple  production  than  many  of  the  other  soils.  Oats,  rye,  timothy, 
and  alsike  clover  are  known  to  do  much  better  on  the  Croton  soils 
than  wheat,  corn,  and  red  clover.  To  some  extent  these  ideas  of 
^il  adaptation  govern  the  farm  practices. 

The  farms  as  a  whole  are  well  equipped,  and  the  buildings  are 
^ell  huilt  and  usually  kept  in  good  repair.  They  constitute  about 
^per  Cent  of  the  entire  farm  value.  The  barns  are  large,  constructed 
^ith  the  idea  of  storing  large  quantities  of  unbaled  hay  and  straw. 
The  cow  stables  are  usually  on  the  gi'ound  floor.  The  large  milk 
companies  insist  upon  cleanliness,  and  there  is  always  plenty  of  win- 
dow space.  The  farms  usually  include  a  number  of  smaller  build- 
Uigs  such  as  corn  cribs,  wagon  and  machinery  sheds,  milk  and  root 
hilars,  hog  and  chicken  houses,  and  of  late  years  garages.  In  the 
barnyards  many  farmers  have  built  feeding  sheds,  which  have  at  least 
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two  sides  open.  A  peculiar  fonn  of  shed  is  often  oaed  for  storiofl 
hay  or  straw,  oiled  a  -  bamcfcs."  This  consists  of  four  posts  ana 
a  roof  which  can  be  DioTed  up  or  down  as  the  stack  increases  or  dft^ 
creases.    Silos  are  Ifpcoming  more  numerous  each  year.  ! 

The  eqaipment  of  farms  in  machinerT  is  rather  complete,  and  con- 
stitutes approximately  fi  to  8  per  cent  of  the  whole  farm  ralna. 
Thrashers,  sheUer^.  feed  prindeis,  gasoline  engines,  drills,  manun 
spreaders,  *2-row  com  planters.  2-row  cultivators,  com  han"est«ra^ 
and  reapers  and  bioders  are  foiind  on  the  majority  of  the  farms.  A 
few  tractors  are  in  use.  The  work  horse*  as  a  rule  are  large  animala, 
and  are  found  in  sufficient  numbers  on  nearly  all  farms. 

The  number  of  dairy  cows  ranges  from  4  to  20  per  farm.  Tiuif 
are  usually  gfxtd  grade  animals,  of  predominately  Holstein  blood, 
and  'jften  the  ln-rds  are  headed  by  pure-bred  bulls.  Some  pure-bred 
herd;  are  kept  in  various  paits  of  the  area.  Next  to  Holstein,  Guern- 
sey and  Jersey  blood  predominates.  The  hogs  are  usually  Chester 
Whites,  and  6  or  7  are  found  on  the  average  farm.  In  1910,  17J 
jjer  cent  of  the  total  value  of  the  avenige  farm  in  Hunterdon  County 
was  represented  by  domestic  animals,  and  14.7  per  cent  in  Warrea 
County. 

In  preparing  the  land  for  planting,  breaking  is  usually  done  with 
two  or  three  horse  turning  plows.  The  land  i;:  broken  to  an  average 
depth  of  about  6  inches  and  is  subse<jucntly  run  over  with  disk  or 
spring-tooth  harrows,  which  is  followed  by  a  smoothing  harro»; 
drags  and  rollers  are  used  to  break  up  the  cloils  where  necessary. 
When  land  is  plowed  in  the  fall  for  spring  planting  the  disk  harrow 
is  usually  the  first  implement  used  in  the  spring.  Tlie  two-horse  drill 
is  generally  used  in  seeding  wheat,  rye.  oats,  and  buckwheat,  but » 
few  farmers  on  rough  or  steep  fields  still  sow  there  grains  by  baud. 
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tmrlj  in  the  spring,  and  harvested  in  July  or  August.  Buckwheat 
19  generally  grown  on  fields  in  which  some  other  crop  has  failed  to 
make  a  stand  or,  owing  to  a  poor  season,  could  not  be  planted  at  the 
proper  time.  The  crop  is  put  in  at  any  time  before  the  middle  of 
July. 

Crops  are  nearly  all  grown  in  rotations.  The  most  common  rota- 
tion consists  of  com,  oats,  and  wheat,  each  one  year,  and  clover  and 
timothy  hay,  for  two  or  even  three  years.  Rye  is  substituted  for 
wheat  in  places  where  wheat  does  not  thrive. 

The  census  reports  show  that  in  1909,  $152,235  was  speot  for 
fertilizer  in  Hunterdon  County,  an  average  of  $70.18  for  each  of  the 
farms  reporting  its  use.  In  Warren  County  $66,775  was  expended 
at  an  average  cost  per  farm  of  $60.  The  commercial  fertilizers  used 
are  of  many  different  formulas,  but  the  most  common  one  is  a  2-S-lO 
preparation.^  Some  farmers  use  phosphoric  acid  alone.  All  the 
stable  manure  made  on  the  farm  is  generally  applied  to  sod  during 
the  fall  or  winter  before  plowing  for  corn,  and  a  few  farmers  apply 
fimall  quantities  of  commercial  fertilizer  in  the  row  at  the  time  of 
planting  the  com.  Applications  ranging  from  150  to  400  pounds 
of  commercial  fertilizer  are  applied  at  the  time  of  planting  oats, 
wheat,  and  rye.  Wheat  usually  receives  50  to  100  pounds  moie  per 
tcre  than  oats.  The  truckers  on  the  Muck  lands  near  Great  Meadows 
often  apply  as  much  as  1  ton  of  commercial  fertilizer  per  acre. 
Since  the  war  in  Europe  began  the  fertilizer  systems  have  greatly 
changed.  Potash  is  no  longer  in  common  use  and  the  formulas 
generally  read  1-10  or  0.85-10. 

Until  a  few  years  ago  liming  of  the  soils  was  a  general  practice. 
Nearly  every  farmer  had  a  kiln,  in  which  he  converted  into  quick- 
lime limestone  fragments  gathered  from  outcrops  or  quarried.  The 
Kme  was  air  slaked  and  applied  to  the  land.  With  the  scarcity  of 
labor  and  the  high  price  of  fuel  liming  has  been  neglected.  Many 
farmers  have  the  erroneous  belief  that  commercial  fertilizers  take 
the  place  of  lime.  Numerous  cement  factories  within  the  Belvidere 
area  and  across  the  Delaware  River  furnish  a  source  of  lime  for 
agricultural  purposes. 

Most  of  the  farmers  buy  some  prepared  cow  feed,  especially  dur- 
ing the  winter.  The  census  reports  that*  in  Hunterdon  County  an 
average  of  $134.32  for  each  of  1,703  farms  was  spent  in  1909  for 
this  purpose.  In  Warren  County  the  average  expenditure  amounted 
to  $151. 

The  farm  labor  is  performed  for  the  most  part  without  outside 
fcelp,  but  many  farmers  keep  a  farm  hand  the  year  round  and  nearly 
til  require  some  extra  help  during  the  summer  and  early  fall  months. 


'Fertilizer  formulas  are  stated  la  the  order  nitrogen,  phosphoric  acid,  aod  potash. 
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Farm  laborers  are  usually  residents  of  the  counties,  but  in  some  if  i  ■ 
tions  foreigners  are  hireil  during  the  summer.  Negroes  are  ecrxs 
ployed  on  a  few  farms  nortli  of  Trenton.  Owing  to  the  great  A^- 
mand  for  labor  in  the  many  near-by  plants  and  factories,  farm  h^lf 
is  hard  to  obtain,  and  thi^  one  drawback  has  been  and  is  doing  mor^ 
(o  retard  crop  production  than  any  other  factor.  In  1910  the  aver- 
age expenditure  for  labor  on  each  farm  in  Hunterdon  County  WB^ 
$Si50.33,  as  compared  with  $262  in  Warren  County.  At  presen*' 
laborers  hired  by  the  year  receive  $30  to  $40  a  montli  ami  board- 
Day  laborers  receive  $2  to  $3  a  day.  In  the  Great  Meadows  trncfc" 
region  much  of  the  liarvesting  is  done  by  women  and  children,  wl***" 
receive  pay  accordinf;  to  the  work  performed. 

Farms  in  the  Belvidere  area  rnnjre  in  size  from  a  few  acres  up  fc** 
200  acres  or  more.  The  1910  census  gives  tlie  average  size  of  farr*** 
in  Hunterdon  County  as  Hi  acres,  of  which  70.1  acres  consists  ''^ 
impi-oved  land.  In  Warren  Connty  the  average  size  was  101.6  acreS* 
of  which  78.9  acres  iirc  improved. 

About  60.8  per  cent  of  the  farms  in  Warren  County  and  about  7W-* 
per  cent  in  Hunterdon  Coimtj'  are  operated  by  the  owners.  The  m^" 
jority  of  the  rented  farms  are  let  on  a  share  basis,  the  systems  *:** 
accounting  varying  considerably,  depending  on  special  arrangemenfc*- 
Often  the  owner  furnishes  the  land,  buildiufrs.  and  permanent  fis*" 
tures,  pays  for  half  the  fertilizer  and  seed,  and  receives  half  of  tlr^* 
grain.  When  the  owner  furnishes  the  cows,  as  he  often  does,  he  i"*" 
ceives  a  certain  proportion  of  the  milk  receipts  as  well.  Usually  tl"** 
number  of  acres  to  be  planted  in  grain  is  stipulated  in  the  agreemei*^ 

Land  values  vary  greatly,  depending  on  the  character  of  the  a»Vr 
the  topography,  the  condition  of  the  farm  buildings,  and  the  improv*' 
ments,  as  well  as  on  the  proximity  to  towns  and  railroads.     The  geH- 
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Age,^  while  in  the  southern  or  Piedmont  regions  the  coarse-grained 
trmp  or  diabase  ridges  stand  high  above  the  general  level. 

Of  the  sedimentary  rocks  the  Cambro-Ordovician  limestone  and 
shales  form  the  valleys  separating  the  gneiss  ridges  in  the  northern 
part  of  the  area.  In  the  southern  part  the  Triassic  shales,  sandstones, 
and  conglomerates  form  probably  the  greater  part  of  the  Piedmont. 
The  extreme  southern  part  of  this  plain  has  been  thinly  covered  by 
onconsolidated  gravel  and  sand  of  much  later  origin. 

At  least  two  distinct  glacial  deposits  laid  down  by  two  ice  sheets 
widely  separated  in  time  occur  in  the  northern  part  of  the  Belvi- 
dere  area.  The  first,  known  as  the  Jerseyan,  deposited  a  mantle 
of  drift,  but  no  terminal  moraine.  It  came  as  far  south  as  the 
northern  border  of  the  Piedmont  region  and  locally  encroached 
apon  it.  In  many  places  the  material  accumulated  by  it  has  been 
entirely  removed  by  erosion,  and  its  deposits  are  of  importance  only 
in  the  wider  valleys  and  on  the  flat  tops  of  the  mountains.  Even 
here  erosion  has  effaced  nearly  all  evidences  of  glacial  topography. 
So  old  is  this  drift  sheet  that  its  soluble  constituents,  notably  lime- 
stone, have  been  leached  out,  leaving  only  the  relatively  insoluble 
iimty  sandstone,  quartzite,  and  other  siliceous  rocks.  Rusty-looking 
qnartzite  cobbles  and  gneiss  bowlders  in  all  stages  of  decay  are 
characteristic  of  this  drift  sheet. 

The  later  ice  invasion  was  during  the  Wisconsin  glacial  epoch. 
It  was  characterized  by  the  formation  of  a  strong  terminal  moraine, 
with  well-marked  hununocky  topography.  It  crosses  the  Belvidere 
Mea  in  a  narrow,  irregular  belt  from  Belvidere  to  Hackettstown, 
tnd  marks  the  southern  limit  of  the  ice  sheet  during  this  invasion. 
The  moraine  consists  of  material  picked  up,  transported,  partly 
pulverized,  and  later  deposited  by  the  moving  ice  sheet  along  its 
margin.  Where  thickest,  it  attains  a  depth  of  200  or  300  feet.  The 
moraine  material  reflects  in  a  general  way  the  rocks  underlying  the 
region  over  which  the  ice  had  passed.  Where  it  had  traversed  wide 
areas  floored  by  limestone,  slate,  or  hard  sandstone,  as  was  the  case 
in  the  Belvidere  area,  these  rocks  are  conspicuous  elements  in  the 
moraine,  even  though  the  rock  on  which  it  rests  is  gneiss.  With 
the  melting  of  the  ice  and  the  gradual  withdrawing  northward  of 
its  margin,  a  sheoc  of  drift  much  like  that  in  the  terminal  moraine  was 
strewn  over  the  uncovered  surface.  Some  of  it,  chiefly  in  the  val- 
leys, was  reworked  and  redeposited  by  the  streams  which  flowed 
from  the  melting  ice.  The  thinner  the  drift  the  more  the  material 
it  contains  has  been  derived  from  the  rock  inunediately  beneath, 
tnd  locally  it  may  closely  resemble  disintegrated  residual  rock.    On 

'The  treatment  of  geology  in  this  report  is  based  on  the  work  of  the  Geological  Survey 
•*  R«w  Jersey. 
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the  whole  the  drift  deposited  by  the  glacial  waters,  chiefly  r 
valleys,  contains  a  much  higher  percentage  of  foreign  material 
does  the  drift  deposited  directly  by  the  ice. 

Scattered  throughout  the  region  of  the  Wisconsin  drift  ar 
beds  of  former  lakes  which  have  been  filled  or  drained.  Tlicso 
usually  consist  of  organic  material  or  Mucli  resulting  from  tl 
cumulations  of  dead  vegetation.  The  largest  and  most  impc 
is  situated  at  Great  Meadows. 

The  soils  of  the  area  are  derived  either  from  glacial  till,  dii 
from  the  underlying  rocks,  or  from  water-laid  deposits.  The; 
he  broadly  classed,  according  to  geologic  origin,  mode  of  form) 
and  topographic  position  into  seven  soil  provinces,  which  are  s 
in  the  table  below.  These  seven  groups  arc  further  subdivided 
soil  series,  on  the  basis  of  structure,  color,  and  drainage  chnri 
istics.  The  types,  the  units  of  soil  chissification,  are  separated  w 
the  series  on  the  basis  of  texture  and  the  content  of  stone 
gravel.  The  relation  of  the  various  series  to  the  parent  mni 
and  the  various  soil  provinces  is  shown  in  the  following  table 
Claasificalion  ol  toilK. 
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^1  Glacial  soils.T-The  glacial  soils  include  all  the  types  north  of  the 
^lldie  Wisconsin  terminal  moraine  as  well  as  those  derived  from  the 
tO)  of  the  Jersey  or  early  drift,  which  extend  20  to  25  miles  farther 
^fiMidi.    The  glacial  soils  are  grouped  into  four  series :    Dover,  Wash- 
iigton,  Dutchess,  and  Gloucester. 

The  soils  of  the  Dover  series  are  brown  to  light  brown,  with  yel- 
Jswish  or  slightly  reddish  yellow  subsoils.  Often  the  extreme  lower 
nbeoil  is  slightly  lighter  in  texture  than  the  upper  subsoil.  Frag- 
nents  of  lin:estone  are  scattered  through  both  soil  and  subsoil. 
Where  the  till  is  thick,  as  in  the  moraine,  quartzite,  gneiss,  and  flint 
bowlders  and  gravel  are  of  common  occurrence.  Outcrops  of  lime- 
rtone  occur  in  many  places. 

The  Washington  series  is  characterized  by  brown  surface  soils  and 

I  reddish-yellow  or  light-red^  moderately  friable  subsoils.     Particles 

^«f  rock  are  present  through  the  soil  and  subsoil,  giving  a  more  gritt}' 

led  and  somewhat  more  friable  structure  than  is  possessed  by  the 

nbsoil  of  the  Hagerstown  series,  which  the  Washington  soils  closely 

resemble.     Angidar  fragments  and  rounded  gravel  or  cobblestones 

of  gneiss,  quartzite,  flint,  and  occasionally  limestone  are  present. 

The  parent  material  consists  of  old  glacial  drift  remaining  here 

;  and  there  south  of  the  terminal  moraine,  most  of  it  occurring  in 

the  valleys  over  limestone  or  shale,  though  some  of  it  is  found  on 

the  flat  mountain  tops,  over  gneiss  and  over  the  Triassic  shales  and 

r  sandstones  of  the  Piedmont.     Probably   limestone  was  originally 

I  present  in  the  material,  but  if  so,  it  has  decayed  and  disappeared. 

The  soils  of  the  Dutchess  series  are  light  brown  to  grayish  brown, 

with  yellow  subsoils.    Residual  material  from  the  underlying  shale 

j  is  encountered  within  the  3-foot  section  in  places.     The  subsoil  is 

!  friable,  althcugh  somewhat  heavier  than  the  soil.    Varying  amounts 

I  of  shale  particles  are  found  throughout  the  3-foot  section.     Some 

of  the  types  contain  sandstone  and  quartzite  bowlders  and  gravel. 

A  rolling  topography  is  characteristic  of  these  soils.     The  parent 

glacial  material  is  derived  mainly  from  the  Martinsburg  (Hudson 

River)  shales  and  slates. 

The  GlDucester  soils  are  light  brown  or  grayish  brown  and  overlie 
yellow  subsoils.  They  are  derived  from  the  glaciation  of  local 
white  and  gray  granitoid  gneiss.  Huge  bowlders  and  smaller  frag- 
ments of  the  gneiss  are  nearly  always  present,  except  where  they 
have  been  removed  by  man.  Only  on  the  flatter  mountain  tops  and 
near  the  foot  of  the  slopci5  are  there  noticeable  quantities  of  foreign 
rocks,  usually  quartzite,  chert,  and  limestone.  The  topography 
ranges  from  undulating  to  rolling  and  even  steep. 

Glacial  Lake  and  River  Terrace  Soils. — The  Glacial  Lake  and 
River  Terrace  province,  as  recognized  by  the  Bureau  of  Soils,  em- 
braces two  series  of  deposits.     The  first  included  deposits  in  the 
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basins  of  lakes  formed  by  the  advance  and  retreat  of  ice  during  ti 
Glacial  Period.  These  were  either  temporary  lakes,  which  tol 
fonn  during  the  Glacial  Period  and  ceased  to  exist  when  the  j 
had  passed  from  that  locality,  or  permanent  lakes  caused  by  t' 
reforming  of  the  land  surface  during  the  Glacial  Period,  whi 
persisted  for  a  long  time  after  the  retreat  of  the  ice  and  which  ceafl 
to  exist  only  through  the  operations  of  the  natural  drainage  fwa 
The  second  series  of  deposits  consists  of  those,  left  by  the  stmi 
which  flowed  from  the  ice.  These  streams  were  much  larger  wh 
fed  by  the  melting  ice  than  at  present.  The  Clyde  soils  and  Ma 
owe  their  origin  to  the  first  group  of  deposits,  while  the  ChenoD 
and  Fox  soils  were  formed  from  the  second  group. 

The  Clyde  series  is  characterized  by  dark-brown  or  black  surfi 
soils,  and  gray,  drab,  or  mottled  gray  and  yellow  subsoils.  T 
decay  of  plant  remains  under  swampy  conditions  has  caused  t 
dark  color  of  the  surface  soils.  The  lower  subsoil  is  usually  high 
calcium  carbonate  or  marllike  particles.  The  topography  is  flat  a 
drainage  is  poor. 

Muck  owes  its  origin  to  the  accumulation  of  thoroughly  deco 
posed  vegetation,  with  wliich  is  mixed  a  small  percentage  of  mine] 
matter.  It  has  been  formed  under  swampy  conditions  in  old  la 
beds. 

The  Chenango  soils  are  brown,  with  brown,  yellow,  or  reddif 
yellow  subsoils.  The  subsoil  at  a  depth  of  about  3  feet  in  nearly  i 
cases  consists  of  fine  sand.  These  soils  occupy  terraces  along  t 
Delaware  River  and  its  tributaries,  and  consist  of  reworked  glad 
material  of  limestone,  shale,  and  fine-grained  sandstone  origin,  I 
gether  with  some  material  whose  origin  can  be  traced  to  crystalli 
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ig  proportions  throughout  the  3-foot  section.  The  topography  is 
dKng,  and  the  drainage  is  good  to  excessive. 
The  Chester  series  has  grayish-brown  surface  soils  and  yellow 
Asoils.  It  has  been  derived  from  the  underlying  coarse-grained 
peiss,  of  pre-Cambrian  age.  Fragments  of  the  parent  rock  rang- 
ig  in  size  from  huge  masses  to  small  gravel  particles  are  encoun- 
■ed  in  the  soil.    The  Chester  soils  occur  on  the  flat  tops  and  sides 

I  the  mountains,  and  differ  from  the  Gloucester  soils  in  mode  of 
Imnation  only.^ 

Sails  of  the  Limestone  Valleys. — The  soils  of  the  Limestone  Valleys 
province  have  been  derived  from  limestone,  and  represent  the 
Ksidual  material  left  upon  the  removal  in  solution  of  the  calcium 
■d  magnesium  carbonates.  The  soil  is  thus  composed  of  the  im- 
prities  in  the  original  rock.  The  Hagerstown  is  the  only  series 
qvesenting  this  province  in  the  Belvidere  area. 

The  soils  of  the  Hagerstown  series  are  brown  in  color,  with 
hownish-yellow  or  reddish-yellow  subsoils.  Fragments  and  small 
outcrops  of  limestone  are  of  common  occurrence.    The  topography 

II  gently  rolling,  and  the  drainage  is  excellent. 

BoUs  of  the  Piedmont  Plateau. — The  soils  of  the  Piedmont  Plateau 
•»e  their  origin  to  the  weathering  of  the  underlying  Triassic  forma- 
tioiis,  which  consist  of  sandstone,  shale,  argillite,  conglomerate,  and 
&base.  The  soils  resultmg  therefrom  are  classed  with  five  series, 
k  Montalto,  Penn,  Lansdale,  Croton,  and  Lehigh. 

The  Montalto  soils  occur  in  the  northern  part  of  the  Piedmont 
legion  and  are  derived  from  the  weathering  of  the  underlying  dikes 
lad  intrusive  sheets  of  trap  rock.  The  surface  soil  is  reddish  brown 
•thrown,  and  the  subsoil  reddish  yellow.  The  soils  occupy  high 
ridges,  and  this  location,  together  with  the  fact  that  they  contain 
Iirge  quantities  of  fine  rock  particles,  have  led  to  the  local  name  of 
"mountain  grit  sand."    They  are  also  known  as  "  ironstone  land." 

The  Penn  series  includes  the  chocolate-red  soils  derived  from  the 
ftd  shales,  conglomerates,  and  sandstones  of  Triassic  age. 

The  Lansdale  series  includes  brown  or  grayish-brown  soils  with 
Jdlow  subsoils.  It  is  derived  from  the  underlying  dark  argillite, 
|ray  shales,  and  sandstones. 

The  Croton  series  has  grayish-brown  to  brownish-gray  or  ashy- 
|ny  soils,  with  a  yellowish,  mottled  yellowish  and  grayish,  or 
light-gray  subsurface  layer,  overlying  a  very  compact,  hardpan- 
like  stratum  of  clay  which  is  brownish  red  or  mottled  pinkish  and 
yellowish  in  color  and  often  contains  limonite-yellow  and  dark  fri- 
able concretionary   material.    The   soil   is   residual    mainly    from 

^Tbe  Chester  soils  rlghtlj  belong  In  the  Piedmont,  while  the  corresponding  soils  in  the 
%tUchUn  Mountains  are  called  Ashe.  It  was  not  deemed  necessary  to  separate  the 
^  in  the  BelTldere  area. 
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l)iownish-red  and  dark-colored  argillite  of  Triassic  age.  The  bed 
rock  often  is  reached  within  the  3-foot  section  or  at  depths  not  mue 
over  3  feet.  In  this  area  the  Croton  soils  occur  on  a  fliit  platen 
into  which  few  streams  reach,  and  as  the^ie  have  very  shallow  chan 
nels  and  valleys  the  drainage  is  imperfect. 

The  Lehigh  series  is  characterized  by  brownish-gray  or  cho-olate^ 
gray  surface  soils  and  mottled  gray  and  yellow  sitb5i}ils.  It  owtQ 
its  origin  to  the  breaking  down  of  the  underlying  sliule  and  argili 
lite,  which  differ  from  the  rock  that  has  given  rise  to  the  Lansdalsf 
Penn,  and  Croton  soils  in  having  been  subjected  to  great  heat  and) 
pressure  by  the  intrusion  of  molten  material.  These  rocks  have  beeiy 
more  or  less  metamorphosed  and  have  a  grayish  color.  The  Lehi^ 
soils  in  places  receive  seepage  water  from  the  adjacent  higher  slope^ 
underlain  by  trap  rock  and  so  are  locally  poorly  drained. 

Soils  of  the  Coaital  I'lain. — Although  no  part  of  the  Belvideri 
area  lies  in  the  Coastal  Plain,  certain  soils  occurring  along  t)»' 
southern  border  of  the  Piedmont,  near  Trenton,  are  a-ssOciated  witll| 
clayey  sand  and  gravel  deposits  which  arc  very  widespread  farther 
south,  but  which  occur  here  only  as  tliin,  more  or  less  discontinuous 
patches.  The  deposit  was  much  thicker  and  moi'e  extensive  at  om 
time  than  it  is  at  present,  as  its  isolated  remnants  occur  widely 
scattered  in  the  region  adjoining  the  Belvidcre  area  on  the  east 
Within  the  area  surveyed  the  renmants  vary  in  thickness  from  3I> 
inches  or  less  to  several  feet,  and  have  given  rise  to  one  soil  series^ 
the  Sassafras. 

The  Sassafras  series  includes  types  with  brown  or  grayish-brown 
surface  soils  and  yellowish  subsoils,  typically  coai"ser  in  texture  anifl 
less  compact  in  structure  in  the  lower  part  of  the  3-foot  section- 
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llese  soils  occur  along  streams  which  flow  through  or  from  glaciated 
treas,  and  the  component  sediments  are  derived  from  wash  from 
glacial  uplands.  The  Papakating  soils  differ  from  the  Genesee  in 
being  much  more  poorly  drained  and  in  having  a  darker  color. 

The  Cjenesee  soils  consist  of  dark-brown  or  grayish-brown  alluvial 
sediments  deposited  along  streams  of  the  Glacial  province,  and  the 
sediments  are  derived  from  glacial  upland  soils  in  which  some  limo- 
rtone  material  is  present.  The  Genesee  soils  are  fairly  well  draine^l, 
eonsidering  their  position  in  stream  bottoms. 

The  Codorus  series  is  distinguished  by  brown  or  bark-brown  sur- 
face soils  and  yellowish-brown  or  brown  subsoils.  Grit  is  present 
throughout  the  3-foot  section,  as  well  as  some  flakes  of  mica.  This 
series  represents  material  washed  from  upland  soils  of  crystalline 
origin. 

The  Bermudian  series  includes  soils  which  are  brown  or  reddish 
brown  in  the  surface  section  and  brownish  Indian  red  in  the  sub- 
soil, with  yellowish  mottling  in  many  places.  They  consist  of  sedi- 
ments washed  from  the  Penn  and  Lansdale  soils  of  the  upland. 

The  Roanoke  series  includes  second-bottom  soils  washed  largely 
from  upland  types  derived  from  crystalline  rocks.  The  surface 
soils  are  gray  or  brownish  gray,  and  the  subsoils  are  mottled  gray  and 
yellow.     The  latter  are  usually  very  compact. 

The  Birdsboro  series  has  brown  or  reddish-brown  surface  soils  and 
yellow  or  Indian-red  subsoil.  The  members  of  this  series  are  second- 
bottom  soils  occurring  along  streams  of  the  Piedmont  region.  They 
consist  of  material  washed  from  upland  soils  derived  from  the  Trias- 
sic  rocks. 

Rough  stony  land  includes  nonagricultural  areas  correlated  with- 
out reference  to  color  or  origin. 

In  the  following  pages  of  this  report  the  various  soils  of  the  Bel- 
videre  area  are  described  in  detail  and  their  relation  to  agriculture 
discussed.  The  distribution  of  the  soils  is  shown  on  the  accompany- 
ing map,  and  the  following  table  gives  the  name  and  the  actual  and 
relative  extent  of  each : 

Areas  of  different  soils. 


Soil. 


Chester  gravelly  loam 

Pnm  shale  loam 

Ptnn  silt  loam 

Chester  stony  loam. . . 

Washington  loam 

UmdalcsUtloam.... 
Haeentown  silt  loam. 
Bermudian  silt  loam. 


Acres. 

Per 
cent. 

f^9,8SS 

14.3 

43,584 

8.9 

40,064 

8.2 

34,880 

7.1 

32,064 

6.6 

29,184 

6.0 

21,9S2 

4.5 

20,736 

4.2 

Soil. 


Croton  slit  loam 

Poorly  draini'tl  phase 
Loasdale  gravelly  loam. . 

Penn  gra volly  loam , 

Rough  stony  land 

Dutchess  shale  loam 

Stocp  phase 

Montaito  silt  loam , 


14,976 

5,632 

17,024 

15,680 

15,296 

8,320 

1,472 

9.280 


Per 
cent 


I 


4.2 

3.5 
3.2 
3.1 

2.0 

1.0 
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Area*  of  different  #(rfl«— Continued, 


Sou. 

.^. 

Per 
cent. 
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1,»M 
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B,1M 
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1.E 

1.1 
1.1 

0.S 
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1,000 

1.M 

B,5M 
S.OM 
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3,«« 
4178 
l.TM 

448 

termediaU  Dhan 

CheiuncoDueuiulyloBni. 

S   »h..l^,. 

^(Inosand 

, 

, 

4KS,»eo 



The  Dover  gravelly  loam  is  a  brown  or  light-brown  loam,  quite 
silty  in  places,  underlain  at  8  to  15  inches  by  yellowish-brown,  friable 
clay  loam  to  gritty,  friable  clay.  In  depressions  and  on  some  flats 
and  lower  slopes  receiving  wash  from  adjacent  slopes  the  soil  is 
more  silty,  deeper,  and  often  slightly  darker.  Small  angular  and 
rounded  fragments  and  bowlders  of  sandstone,  quartzite,  flint,  quartz, 
limestone,  and  in  places  of  gneiss  and  shale  are  plentiful  on  the  sur- 
face and  throughout  the  3-foot  section.  In  places  the  material  is 
very  gritty  and  contains  a  relatively  large  propoi-ton  of  sand.  The 
soil  in  general  is  derived  from  till  containing  much  limestone,  but 
in  some  places,  as  in  the  vicinity  of  Hackettstown,  the  original  lime- 
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detred  areas  is  red  cedar,  oak^  hickory,  ash,  maple,  and  some  chest- 
Bot  Most  of  the  chestnut  trees  are  dead  or  dying.  The  type  is  used 
for  growing  com,  oats,  rye,  wheat,  buckwheat,  and  timothy  and 
clover,  in  conjunction  with  dairying,  the  cattle  being  pastured  on  the 
idjacent  low  or  stony  soils.  As  a  whole  the  type  is  handled  similarly 
to  the  Dover  loam,  and  the  returns  are  nearly  as  largo.  This  soil 
is  harder  to  cultivate,  because  of  its  irregular  and  gravelly  surface, 
and  in  places  the  slopes  are  so  steep  that  improved  machinery  can 
not  be  used. 

The  type  is  well  suited  to  the  present  system  of  agriculture.  The 
steeper  slopes  are  well  adapted  to  orcharding,  all  the  common  fruits 
succeeding.  On  some  of  the  steeper  slopes  the  soil  would  be  especially 
benefited  by  the  growing  of  winter  cover  crops.  The  former  prac- 
tice of  liming  every  four  or  five  years  was  a  good  one  and  should  be 
revived. 

DOVER   LOAM. 

The  Dover  loam  consists  of  a  brown  to  light-brown,  gritty  loam 

or  silt  loam,  8  to  15  inches  deep,  overlying  yellowish-brown,  gritty 

clay  or  gritty  clay  loam  which  passes  quickly  into  yellow  or  reddish- 

.  yellow,  friable  sandy  clay.    In  places  the  lower  subsoil  is  somewhat 

more  sandy  than  the  upper  subsoil.    Gravel  and  occasional  bowlders 

of  limestone,  gneiss,  quartzite,  and  chert  are  present  in  some  areas. 

The  type  is  derived  from  glacial  till  containing  varying  amounts 

of  limestone.    It  occurs  in  the  northern  third  of  the  area,  principally 

in  the  vicinity  of  Allamuchy,  Mount  Hermon,  Shiloh,  Townsbury, 

Petersburg,  and  Hope.    The  topography  is  slightly  undulating,  as 

at  Townsbury  and  Vienna ;  gently  rolling,  as  near  Mount  Hermon ; 

or  sloping,  as  west  of  Allamuchy  and  south  of  Hope.    In  all  cases 

the  slope  is  sufficient  to  give  both  the  surface  soil  and  subsoil  good 

natural  drainage. 

This  is  not  an  extensive  type,  but  it  has  a  high  agricultural  value. 

It  is  nearly  all  cleared  and  cultivated,  though  there  are  a  few  patches 

of  second  growth  cedar  and  oak.    Corn,  timothy,  and  red  clover,  rye, 

oats,  wheat,  and  buckwheat  are  the  leading  crops.     Nearly  every 

farm  has  a  herd  of  dairy  cows,  numbering  from  half  a  dozen  to  30 

or  more.    The  average  herd  consists  of  about  12  cows  and  a  bull. 

Very  few  of  the  herds  are  pure  bred,  but  nearly  all  consist  of  good 

grade  animals  of  predominant  Holstein  blood.    Fully  80  per  cent  of 

the  milk  is  shipped  to  New   York  or  local  markets,  but  a  few 

fanners  make  butter  for  sale  and  nearly  all  make  sufficient  for  home 

use.    Hogs  are  kept  on  nearly  every  farm  in  sufficient  numbers  to 

supply  the  household  with  pork  and  lard,  and  some  farmers  each  year 

raise  a  few  for  sale.     Chester  White  is  the  mpst  popular  breed. 

Poultry  is  raised  by  all  farmers,  and  is  the  source  of  considerable 
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income.    Only  a  few  horses  are  raised  on  the  farms,  most  of 
work  stock  being  purchased  outside  the  Stat«. 

Corn  yields  range  from  40  to  75  bushels  per  acre,  with  an  avert 
of  about  50  bushels;  oats  yield  30  to  45  bushels,  wheat  15  to 
bushels,  and  clover  and  timothy  hay  1  to  2  tons.  Alfalfa  does  n 
where  it  has  been  properly  handled,  and  gives  three  or  four  cuttii 
a  year.  Vegetables,  berries,  and  apples  are  grown  in  sufficient  qua 
tities  for  home  use. 

Crops  are  grown  in  rotations,  of  which  the  most  common  ei 
braces  com,  oats,  and  wheat  or  rye  for  1  year  each,  followed  1 
timothy  and  clover  for  2  or  3  years.  In  many  cases  the  hay  lai 
is  pastured  after  the  hay  has  been  harvested,  and  some  fanne 
keep  the  land  in  pasture  the  third  or  fourth  year.  The  soil  is  plow> 
fairly  deep,  with  2  or  3  horse  turning  plows,  and  the  seed  bed 
well  prepared  witli  hnrrows,  rollers,  and  drags.  Improved  fai 
machinery  is  in  common  use. 

Corn  is  planted  in  May  or  June  and  harvested  in  September, 
usually  escapes  frost,  though  occasionally  late-planted  corn  is  da: 
nged  by  an  exceptionally  early  frost,  as  was  the  case  in  1917.    T 
dent  varieties  are  planted  for  silage,  while  flint  corn  is  genera! 
planted  for  grain. 

Oats  are  seeded  very  early  in  the  spring  and  are  harvested  duri 
August,  in  time  to  plow  nnd  prepare  the  ground  for  wheat,  which 
sown  about  September  10  to  20.  Timothy  is  sown  with  the  whe 
iind  red  clover  is  sown  broadcast  with  a  wheelbarrow  seeder  in  t 
spring. 

fiye  when  grown  takes  the  place  of  wheat  in  the  rotation  and 
seeded  and  handled  in  about  the  same  way.    Buckwlieat  is  used 
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bum  it,  and  return  it  to  the  land.    This  practice  is  no  longer  com- 
mon and  the  land  is  showing  the  effect  of  lack  of  lime. 

Some  stony  areas  of  Dover  loam  (Dover  stony  loam)  are  show  a  on 
the  map  with  stone  symbols.    This  soil  consists  of  a  brown,  gritty 
loam  which  passes  at  3  to  8  inches  into  yellowish-brown  or  yellow, 
gritty,  friable  clay.    In  wooded  areas  the  brown  soil  is  in  places 
f,nly  2  or  3  inches  deep,  over  a  subsurface  layer  of  yellow  loam. 
There  is  an  abundance  of  limestone,  and  in  places  quartzite  and 
gneiss,  cobbles,  bowldei-s,  and  gravel.     On  the  shoulders  of  most  of 
the  slopes  in  the  vicinity  of  Hope  the  underlying  bedrock  is  very 
close  to  the  surface  and  here  and  there  is  exposed.     The  Dover 
stony  loam  occurs  in  large  bodies  near  Hope  and  Shiloh,  where  it  is 
krgely  residual  from  the  underlying  limestone.    The  areas  noith  of 
Hackettstown  consist  entirely  of  till  composed  largely  of  limestone 
material.     The  topography  varies  from  gently  rolling  to  sloping, 
with  occasional  hillocks  of  very  steep,  broken  land.     Much  of  the 
surface  has  a  knobby  appearance,  due  to  the  outcropping  of  lime- 
stone.    Drainage  is  good.     Practically  none  of  this  soil  is  cultivated, 
owing  to  its  stoniness,  but  most  of  it  is  cleared  and  used  as  pasture. 
The  characteristic  forest  growth  is  red  cedar,  with  a  spai'se  gi'owth 
of  hickory,  maple,  ash,  and  oak.     Blackberry  bushes  grow  thickly 
where  the  land  is  abandoned.    The  Dover  stony  loam  is  an  excellent 
soil,  and  it  would  probably  pay  to  remove  the  stones  where  they  are 
not  too  numerous  and  where  the  soil  is  comparatively  deep. 

Dover  Joam^  sandy  phase. — The  sandy  phase  of  the  Dover  loam  con- 
sists of  brown  or  light-brown  sandy  loam  or  fine  sandy  loam,  10  to 
24  inches  deep,  over  yellowish-brown  sandy  loam  or  sandy  clay  loam. 
In  many  places  thei^e  is  considerable  fine  gravel  or  coarse  grit,  con- 
sisting mainly  of  limestone  and  gneiss,  through  the  3-foot  section, 
and  some  large  gravel  and  bowlders  are  present  in  places. 

The  most  important  areas  of  the  pliase  arc  mapped  near  Vienna, 
Pequest  Furnace,  and  Warrington,  and  in  other  places  in  the  gla- 
ciated area.  The  topography  is  gently  rolling  to  rolling.  Most  of 
the  phase  occurs  on  slopes  south  of  the  Pequest  River,  at  elevations 
ranging  between  420  and  500  feet  above  sea  level,  and  it  is  well 
drained. 

This  phase  is  of  small  extent,  but  it  is  nearly  all  under  cultivation 
und  one  of  the  most  productive  soils  of  the  area.  The  same  crops  are 
grown  as  on  the  typical  Dover  loam,  Irish  potatoes  being  probably  a 
more  important  crop.  Somewhat  larger  dairy  herds  are  maintained, 
owing  doubtless  to  the  nearness  to  larger  pasture  areas,  as  much 
of  the  phase  is  adjacent  to  the  Genesee  and  Papakating  soils  occur- 
ring in  the  rather  wide  bottoms  of  the  Pequest  River.  Crop  yields 
tiitfer  little  from  those  on  the  typical  Dover  loam,  and  the  soil  is 
handled  in  a  like  manner.    Farmers  do  not  consider  the  phase  to  be 
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as  strong  as  the  typical  soil,  and  somewhat  heavier  applications  of 
fertilizer  are  necessary  on  the  phase  in  order  to  produce  equal  yields. 
The  selling  value  of  the  land  ranges  from  $35  to  $90  an  acre. 

The  Dover  loam,  sandy  phase,  would  be  benefited  by  the  addition 
of  lime  and  the  incorporation  of  organic  matter,  as  by  turning  under 
vetch  and  rye.  These  or  a  similar  crop  could  be  planted  in  the  com 
fields  at  the  last  cultivation.  If  allowed  to  lie  on  the  land  these 
would  prevent  erosion  during  the  winter  months  and  in  this  way 
prevent  loss  of  fertility  through  leaching. 


The  Washington  loam  is  a  brown,  mellow  loam,  10  to  15  inches 
deep,  overlying  reddish-yellow,  moderately  friable  silty  clay,  which 
is  usually  quite  gritty,  especially  in  the  lower  part,  and  which  con- 
tains small  fragments  of  partly  decomposed  rock,  giving  greater 
friability  than  exists  in  the  Hagerstown  subsoil.  There  is  always 
more  gritty  material  or  small  fragments  of  rock  through  the  entire 
3- foot  section  than  in  the  Hagerstown.  In  places  the  surface  soil  is 
distinctly  rcddisli-brown  when  moist  and  the  subsoil  is  dull  red. 
Large  cobblestones  or  angular  fragments  of  gneiss,  quartzite,  and 
bluish-black  flint  are  nearly  everywhere  present.  The  more  gravelly 
areas  are  shown  on  the  maj)  by  gravel  symbol.  In  some  places  the 
quartzite  is  almost  sufficient  to  make  the  soil  a  gravelly  loam.  Xear 
Apgars  Corner  and  Potterstown  the  type  as  mapped  contains  suffi- 
cient sand  to  be  a  sandy  loam,  but  owing  to  the  very  small  acreage 
of  this  character  it  is  not  separated.  Some  areas  of  Washington  silt 
loam  and  some  Hagerstown  silt  loam  are  included  with  the  type. 

The  Washington  loam  occurs  in  the  north-central  part  of  the  area. 


SOIL  SUBVBY  OF  THE  BELVIDERE  ABEA,  NEW  JEBSEY. 


29 


In  general  yields  and  methods  of  handling  and  fertilization  the 
type  differs  little  from  the  Hagerstown  silt  loam.  Because  of  the 
namerous  stones  it  is  often  somewhat  more  difficult  to  till.  In  the 
past  century  most  of  the  larger  stones  have  been  removed  and  piled 
along  the  fence  rows.  Land  values  are  slightly  lower  than  in  the, 
case  of  similarly  situated  areas  of  the  Hagerstown  soil,  but  consider- 
ably higher  than  in  the  case  of  similarly  located  Chester  and  Penn 
soils. 

The  Washington  loam  is  productive  and  generally  well  managed, 
and  the  farmers  seem  thrifty  and  prosperous.  Better  returns  would 
be  obtained  if  more  lime  were  used.  On  the  mountains  and  on  the 
higher  slopes  or  hills  apple  and  peach  orchards,  if  properly  cared 
for,  would  probably  be  profitable. 

The  following  table  gives  the  results  of  mechanical  analyses  of 
samples  of  the  soil  and  subsoil  of  the  Washington  loam : 

Meclmnical  analyses  of  Washington  loam. 


Nmnbar. 

Description. 

Fine 
gnvel. 

Coarse 
sand. 

Medium 
sand. 

Fine 
sand. 

Veryflne 
sand. 

sat. 

Clay. 

»0m,  170737, 170741.. 

Sofl 

Per  cent, 
4.0 
0.0 

Percent, 
7.6 

Percent, 
3.6 
3.5 

Percent. 
10.7 
10.9 

Percent, 

13.0 

&1 

Perct, 
49.0 
41.4 

Perct, 
12.1 

nSTSZ,  170738, 170742.. 

BntMoU 

ia.3 

DUTCHESS  SHALE  LOAM. 


The  surface  soil  of  the  Dutchess  shale  loam  is  a  light-brown  to 
grayish-brown  silt  loam,  6  to  10  inches  deep.  The  subsoil  is  a  yellow- 
ish-brown silt  loam  to  silty  clay  loam.  The  entire  3-foot  section  con- 
tains a  very  high  percentage  of  shale  fragments.  The  depth  to 
bedrock  probably  does  not  average  over  2  feet,  and  the  shale  outcrops 
in  places  on  the  tops  of  hillocks  and  the  crests  of  ridges.  The  rock 
fragments  in  the  soil  vary  from  small  chips  to  platy  pieces  4  or  6 
inches  across.  The  un weathered  shale  is  dark  colored,  black,  or 
bluish  black.  Foreign  bowlders  and  gravel  of  quartzite  and  gneiss 
and  occasionally  of  limestone  occur,  and  in  some  places  so  abundantly 
that  it  is  necessary  to  clear  the  land  before  cultivating.  Gravel  and 
stone  symbols  are  shown  on  the  map  in  these  places. 

Large  areas  of  Dutchess  shale  loam  occur  in  the  northwestern  end 
of  the  area  between  Jenny  Jump  Mountain  and  the  Delaware 
River.  Here  the  type  occupies  even  more  rolling  areas  than  the  silt 
l^am,  and  it  is  very  well  drained.  Crops  in  fact  often  suffer  from 
|ack  of  moisture  during  dry  periods,  especially  where  the  bedrock 
ij*  close  to  the  surface. 

"pie  shale  loam  is  the  most  extensive  member  of  the  Dutchess  series. 
^^  ^  practically  all  under  cultivation,  and  is  used  for  the  same  crops 
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as  the  silt  loam.  Wheat  is  not  as  extensively  grown  as  rye.  On 
some  of  the  steep  slopes  more  hand  work  is  necessary  than  on  the  silt 
loam,  but  iiTipioved  machinery  is  used  on  most  of  the  type.  Owing 
to  the  more  droughty  nature  of  much  of  the  Dutchess  shale  loam,  the 
, yields  do  not  equal  those  obtained  on  the  silt  loam.  Grass  is  often 
killed  during  July  and  August  in  the  shallower  areas. 

The  Dutchof^s  shale  ionm  needs  organic  matter  and  lime.  The  addi- 
tion of  organic  mal tor  will  help  to  retain  moisture,  and  also  add  to  the 
plant  food  supply,  and  large  quantities  of  stable  manure  or  green 
>egetation  should  be  plowed  under.  Because  of  the  sloping  topog- 
raphy Bclds  should  not  be  left  fallow  during  the  winter.  Crops 
such  as  vetch  arid  rye  combined  and  crimson  clover  should  be  sown 
early  in  the  fall  or  late  in  the  summer,  to  bo  plowed  under  early  the 
next  spring.  Apples  and  i>eaches  would  do  well  on  this  soil  with 
proper  care. 

Dutchess  shall'  loom,  steep  phase. — The  steep  phase  includes  very 
steep  slopes  of  Dutchess  shale  loam  where  the  soil  is  shallow  and  con- 
tains frequent  outcrops  of  shale.  It  is  also  more  droughty  than  the 
typical  soil. 

Part  of  this  rather  inextensive  phase  has  been  clearea.  The 
chief  tree  growth  on  the  uncleared  areas  consists  of  chestnut  and  oak. 
The  same  ci-ot^  ai-e  gmwn  as  on  the  typical  shale  loam,  but  a  larger 
jwrcentage  of  the  fields  are  kept  in  grass.  The  numerous  shale  frag- 
ments help  to  prevent  excessive  erosion.  Yields  are  souiewhat  lower 
than  on  the  typical  Dutchess  shale  loam. 


The  Dutchess  silt  loam  is  a  brown  or  light-brown  silt  loam,  10  to 
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in  the  few  wcxxled  aliens  consists  largely  of  oak.    The  chestnut,  which 

brmcrly  i^as  important,  has  been  killed  by  blight. 
V»1:eat.  com,  oats,  rye,  buckwheat,  timothy  and  clover  hay  are  the 
Ifrjncipal  crops.    Dairying  is  important  on  nearly  every  farm,  and 
^iD  increasing  amount  of  com  each  year  is  put  into  silos  for  winter 
/erd.     Potato  culture  is  gradually  becoming  more  important.     The 
JDJI  seems  highly  adapted  to  this  industry.    Apples  do  well  but  there 
ire  no  commercial  orchards  on  this  soil.     Wheat  yields  average  about 
fO  bushels  per  acre,  ranging^ from  15  to  25  bushels^  rye  15  to  20  bush- 
els, and  com  35  to  40  bushels.    Clover  without  applications  of  lime 
ind  manure  does  not  thrive. 

The  manure  made  on  the  farm  is  usually  applied  to  grass  sod  just 
before  plowing  for  com.  Small  grains  in  the  rotation  usually  re- 
ceive from  150  to  300  pounds  per  acre  of  commercial  fertilizer  at  the 
time  of  drilling. 

Land  values  on  this  soil  have  increased  rapid\v  during  the  last 
10  years,  and  now  range  from  $35  to  $75  aii  acre,  sonie  of  the  best 
farms  selling  for  even  higher  prices. 

The  type  as  a  whole  needs  more  lime  and  organic  matter.  The 
production  of  potatoes  on  a  large  scale  has  proved  successful  on  this 
type  in  some  parts  of  Pennsylvania.  Baldwin  a«d  (ireening  apples 
are  especially  well  suited  to  the  soil  and  would  greatly  increase  the 
profits  of  the  farm,  provided  the  orchards  were  given  proper  care. 

GLOUCESTEB    STONY    LOAM. 

The  Gloucester  stony  loam  is  a  light-brown,  gritty  loam,  3  to  6 
in«  lies  deep,  over  yellowish-brown,  gritty  loam  which  passes  at 
about  8  inches  into  yellow,  very  gritty  loam  or  clay  loam.  The 
material  is  more  gritty  than  any  of  the  Dover  or  Dutchess  soils, 
the  grit  consisting  of  particles  of  quai-tz  and  feldspar  and  small 
fragments  of  the  underlying  gneiss.  In  the  densely  wooded  areas 
the  yellow  subsurface  material  often  underlies  the  brownish  layer 
at  only  1  or  2  inches  below  the  surface,  and  even  in  some  cleared 
fields  the  surface  soil  is  yellowish  brown.  The  subsoil  is  o /casion- 
ally  reddish  yellow.  Gravel  and  bowlders  or  gneiss  are  abundant, 
and  there  is  an  occasional  bowlder  of  quartzite,  flint,  and  lime- 
stone. Gneiss  outcrops  occur  in  many  places.  Some  small  bodies 
of  Gloucester  gravelly  loam  are  included  with  the  type  as  mapped, 
as  well  as  small  patches  of  Bough  stony  land. 

Important  areas  of  Gloucester  stony  loam  occur  here  and  there 
on  the  AUamuchy,  Mohepinoke,  and  Jenny  Jump  Mountains  near 
the  villages  of  AUamuchy,  Warrenville,  Pequest  Furnace,  Shiloh, 
and  Bridgeville,  where  the  type  occupies  mountain  slopes,  high 
hills  and  ridges,  and  in  places  gently  rolling  crests  of  the  mountains, 
(ifcc  ri.  II,  jSg.  1.)    The  range  in  elevation  is  from  500  to  1,150  feet 
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above  sea  level.  Owing  to  the  surface  slope  the  drainage  is  adeqiuli 
though  the  type  is  not  excessively  drained. 

The  Gloucester  stony  loam  is  a  wooded  type  and  only  a  fel 
patches  have  been  cleared  of  the  forest  growth,  which  oonsistB  i«n 
cipally  of  hemlock,  tulip  poplar,  elm,  maple,  hickory,  basswood,  ad 
oak,  and  birch.  The  chestnut  which  formerly  was  very  importaa 
on  this  type  is  dead  or  dying  on  account  of  the  blight,  bat  yooq 
chestnut  shoots  are  seen  around  the  base  of  nearly  every  dead  tnl 
Perns  are  numerous  in  the  densely  wooded  areas.  Often  the  Iowa 
slopes  approaching  the  limestone  soils  are  covered  with  red  cedei 
maple,  alder,  witch-hazel,  and  hazelnut. 

The  principal  use  of  this  soil  at  present  is  for  forestry  snd  pai 
ture.  ^Vhere  the  timber  and  stones  have  been  removed  so  as  to  pa 
mit  cultivation  the  soil  is  mapped  as  Gloucester  gravelly  loam,  an 
much  of  the  present  acreage  mapped  as  stony  loam  will  be  ao  clean 
within  a  few  years.  Some  of  the  steeper,  rougher  areas  should  fa 
left  in  forest  or  kept  in  permanent  pasture  grasses  in  order  to  pn 
vent  washing.  Peaches  and  apples  would  do  well  on  much  of  tb 
type. 

OLOUCeSTEB    aBATEU.T    LOAlf. 

The  Gloucester  gravelly  loam  might  be  considered  a  "cleare 
phase  "  of  the  Gloucester  stony  loam,  for  most  of  it  was  undoulv 
edly  similar  to  that  soil  before  the  forest  growth  was  cut  and  cult 
vation  made  possible  by  removing  many  of  the  stones  and  bowlder 
Huge  piles  of  these  stones  are  seen  along  the  margins  of  the  field 
and  many  of  the  fences  are  made  of  the  stones  picked  from  tb 
inclosed  areas.  The  surface  soil  of  gritty  loam  overlying  the  ye! 
lowish  subsoil  is  5  to  6  inches  deep.    In  many  places  it  is  so  fillfii 


lu  of  Soir*.  U.  S.  Dapt  of  AgricMun,  1917. 


V  ptowod  (or  Tjt.    The  k 


The  Dcarir  kwl  topognphj'  Is  charectcriillc  nl  much  ol 


SOIL  SUBVET  OF  THB  BELVIDERE  AREA,  NEW  JERSEY. 


88 


grown  £ar  grain,  and  yield  35  to  60  bushels  i)er  acre.  Dent 
jnrieties  are  used  for  silage.  Hay  gives  only  fair  yields,  ranging 
\lnm  three- fourths  to  1^  tons  per  acre. 

Commercial  fertilizer  is  used  in  applications  varying  from  150 
III £50  pounds  per  acre.  It  is  usually  applied  at  the  time  of  seeding 
ie  small  grains.    Manure  is  spread  on  the  fields  to  be  planted  with 

[ttIL 

This  land  is  held  at  much  lower  prices  than  land  of  the  Dover 
ImIs. 

The  Gloucester  gravelly  loam  is  an  excellent  fruit  soil,  well  adap- 
[fed  to  apple  and  peach  culture  with  proper  care.  Formerly  peaches 
'vere  produced  extensively,  but  diseases  of  different  kinds  killed 
Biny  of  the  trees  and  discouraged  the  growers.  Some  of  the 
rougher,  cheaper  land  could  well  be  seeded  to  permanent  pasture 
fmsses,  on  which  large  numbers  of  cattle  and  sheep  could  be  grazed 
for  several  months  each  year. 


CLYDE    STONY    LOAM. 


The  Clyde  stony  loam  consists  of  a  black  silt  loam,  8  to  12  inches 
deep,  overlying  gray  or  mottled  grayish,  yellowish,  and  brownish 
day,  which  often  contains  much  limonite-yellow,  friable  material. 
Part  of  the  type  consists  of  a  dark-brown  or  rusty-brown  silt  loam 
over  mottled  yellow  and  gray  clay,  and  some  included  areas  are 
grayish  brown  in  the  soil.  Large  gneiss  stones  are  scattered  through 
the  greater  part  of  the  type,  but  some  areas  have  only  the  smaller 
£tone-s  and  others  are  stone  free. 

This  soil  occurs  in  drainage- way  depressions,  along  low  slopes 
ccar  drainage  ways,  and  in  flats  in  the  areas  of  gneiss.  It  occupies 
only  small  patches,  but  the  total  acreage  is  rather  large.  The  soil 
is  poorly  drained,  much  of  it  on  account  of  seepage. 

Only  a  small  percentage  of  this  type  is  thoroughly  cleared,  but 
much  of  it  has  been  partly  cleared.  Black  alder,  rushes,  calamus, 
ferns,  and  skunk  cabbage  are  common  in  the  more  poorly  drained 
places,  and  ash,  oak,  hickory,  black  haw,  black  gimi,  elm,  birch,  alder^ 
and  maple  are  plentiful  elsewhere.  The  wooded  tracts  are  used 
almost  wholly  for  pasture. 

Some  areas  of  the  Clyde  stony  loam,  after  being  drained,  cleared, 
and  limed,  could  be  made  to  grow  onions,  lettuce,  cabbage,  corn,  and 
hay.  It  is  well  suited  for  use  as  pasture,  as  the  grasses  flourish  dur- 
ing periods  of  drought,  when  those  on  the  higher  upland  die. 

Some  small  areas  of  silt  loam  soil  are  included  with  the  Clyde 
stony  loam.  They  consist  of  a  black  or  l)rown  silt  loam,  6  or  8 
inches  deep,  over  ashy-gray  to  whitish  silty  clay  which  passes  into 
mottled  yellowish  and  grayish  clay.    In  places  the  gray  layer  is  ab- 
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seat  and  the  surface  soil  lies  over  the  mottled  gray  and  yellow  clay 
Near  Broadway  there  is  a  small  area  of  nearly  black  silt  loam  over 
lying  dark-brown  or  black,  coarse  loamy  sand  to  sand.  Tiaa  soil  k 
associated  with  the  Clyde  stony  loam,  differing  mainly  in  containini 
few  or  no  stones.  Some  areas  are  found  at  the  foot  of  the  gneia 
mountains  or  near  Hackettstown.  The  land  is  poorly  drained,  aik. 
little  of  it  is  cleared.  The  vegetation  is  similar  to  that  on  the  stoik 
loam,  and  the  chief  use  of  the  land  is  likewise  for  pasturing  daiir 
cattle.  Some  cleared  areas  have  been  drained  and  give  fair  cro^ 
of  com,  hay,  oats,  and  cabbage. 


The  Clyde  silt  loam  is  a  black  or  dark-brown  silt  loam,  undo-: 
lain  at  any  depth  from  8  to  24  inches  by  mottled  yellowish  am 
grayish  or  grayish-yellow  silty  clay  mottled  with  rusty  brown  < 
gray  in  places.  Occasionally  the  black  soil  overlies  a  light-gray  siH 
clay,  often  mottled  with  yellow.  In  places  the  soil  is  very  nearly 
Muck,  and  some  small  patches  of  true  Muck  are  included.  AIok: 
the  southeastern  and  western  borders  of  the  Great  Meadows,  the  arftJ 
mapped  as  Clyde  silt  loam  consist  of  8  to  10  inches  of  brown  si 
loam  or  loam  overlying  deep  black  Muck.  They  really  represeJ 
the  Wallkill  silt  loam,  but  owing  to  their  small  extent  are  not  sep: 
rated.  At  the  northern  end  of  the  Great  Meadows  between  tl 
higher  Fox  terraces  there  occur  areas  of  gray  silt  loam  or  hfea** 
compact  sandy  loam  with  mottled  gray  and  yellow  clay  subsoU 
The  surface  soil  here  is  better  drained  than  typical.  In  some  area 
shown  with  stone  symbols  on  the  map,  bowlders  of  limestone  * 
gneiss  are  plentiful. 
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WOT  QBATELLT  LOAM. 

The  typical  Fox  gravelly  loam  is  a  brown,  mellow  loam  or  silty 

lHm,  underlain  at  10  or  12  inches  by  yellowish-brown  or  yellow 

liable  gritty  clay.    The  lower  subsoil  is  usually  lighter  in  texture 

nd  slightly  redder  in  color.    Gravel  and  cobblestones  of  gneiss, 

fttrtzite,  and  some  limestone  are  plentiful  on   the  surface   and 

liough  the  3-foot  section.    The  type  as  mapped  at  Warrington  and 

Inr  Sarepta  differs  from  the  typical  soil  in  containing  considerable 

Rworked  shale  material,  some  fragments  of  the  rock  being  present. 

Ihe  soil  here  might  be  classed  as  Hoosic  gravelly  loam  if  it  were  ex- 

tosive  enough  to  make  such  a  separation  practicable.     On  the  ter- 

tttts  1  miles  west  of  Hampton  Junction,  and  at  Van  Sickles,  and 

[little  York  the  soil  contains  much  wash,  probably  from  the  old 

Irift,  in  which  there  is  little  limestone  gravel,  but  in  which  there  may 

We  been  considerable  limestone  originally.     The  subsoil  here  is 

i^tly  redder  in  places  than  typical. 

The  largest  body  of  the  Fox  gravelly  loam  occurs  on  the  flat  ter- 
ace  of  the  Musconetcong  River  at  Hackettstown.  Here  the  river 
lows  through  the  terminal  moraine,  which  contains  a  large  pro- 
portion of  limestone  gravel  and  bowlders,  and  undoubtedly  the  ter- 
ntoe  deposits  contain  much  limestone  material.  Similarly  formed 
hmces  are  found  along  the  Pequest  River  at  Bridgeville  and 
Belvidere.  The  type  has  excellent  natural  drainage,  owing  no  doubt 
to  the  included  gravel  as  well  as  to  the  sandy  or  gravelly  nature  of 
die  underlying  material. 

Nearly  all  the  Fox  gravelly  loam  is  cleared.  It  is  chiefly  devoted 
to  com,  oats,  wheat,  hay  (timothy  and  clover),  rye,  and  buckwheat. 
Diirying  is  an  important  industry,  the  cows  being  pastured  on  the 
idjacent  bottom  lands.  Most  of  the  milk  is  sold  to  local  receiving 
stations  to  be  shipped  to  the  large  city  dairies.  Alfalfa  seems  to 
thrive  where  it  has  received  proper  attention,  but  it  occupies  only  a 
very  small  acreage.  Potato  growing  is  increasing  in  importance,  and 
vegetables,  berries  of  all  kinds,  and  apples  are  produced  in  sufficient 
quantities  to  supply  the  farm.  A  few  have  a  surplus  of  these  crops 
to  sell.  Hogs  and  poultry  are  raised  on  every  farm  to  supply  the 
iM^ne  needs. 

This  is  a  productive  soil.  Wheat  ordinarily  yields  18  to  20  bushels 
per  acre,  rye  about  18  bushels,  and  corn  from  40  to  70  bushels,  depend- 
ing on  the  season  and  the  method  of  handling.  Hay  yields  1  to  1* 
tons  per  acre.  This  soil  is  well  farmed.  Crops  are  usually  grown  in 
rotation,  and  the  seed  bed  is  properly  prepared  by  the  use  of  two- 
horse  turning  plows,  multi-toothed  cultivators,  drags,  and  rollers. 
Crops  planted  in  rows  receive  several  cultivations  each  season  with 
one  or  two  horse  cultivators  and  hand  hoes.    Small  grain  is  nearly 


flat  or  sfi^alj  roDiD^  icnans.  aad  ii  BBtmrnlly  «^ 

e 

Seariy  all  the  Fox  loan  has  been  deand  and  is  ^sed  mainly  fl 
gxmrhkg  tbe  genets)  hum  crops — com.  oats,  vheat,  and  hay.  Boa! 
wheat,  rye.  potatoes  vm)  alfalb  are  grown  In-  many  of  the  fantwa 
Dairying  i^  an  mipMtani  btdiKtrT.  tbe  cattle  granng  on  the  rheapa 
adja<«at  amis.  Yiebb  aie  po^bly  a  little  lar^r  than  those  obtains 
on  ttw  Fox  leraTelly  loam.  The  methods  of  handling  and  tbe  feitil 
zatkin  system  are  abtrtt  the  ^ame  as  on  the  gravelly  loam. 

Tbfc  selhng  raloe  of  the  loam  is  practically  tbe  same  as  that  4 
the  Fox  grarelly  Irjooi.  Some  fanners  valne  tbe  loam  a  little  higW 
owing  ta  iu  analler  content  of  grarel,  which  mates  tillage  SCMM 
what  easier. 

The  Fox  trjam  is  an  excellent  soiL  wfjl  adapted  to  the  preseri 
lystan  of  farming.  Lime  should  be  added  every  few  year^  ^^A^gj 
fields  wonld  ondoobtedly  maintain  good  stands  of  alfalfa.  Potatoil 
coald  well  be  worked  into  the  rotation.  n_ 


Tbe  Chenango  fine  sand  cwisists  of  10  to  13  inches  of  brown  tf 
li^t'brown  fine  sand  or  slightly  loamy  6ne  sand,  overlying  reddi^ 
yellow  or  reddish-brown  fine  sand.  Quartz,  qusrtzite,  gneiss,  aat 
sandstone  gravel  are  found  in  places.  In  scana  places  coarse  suidt 
or  even  fine  gravel,  is  encountered  in  the  lower  subsoil,  or  substratoiKi 
There  are  included  with  tbe  type,  as  mapped,  some  areas  which  differ 
from  the  typical  in  having  a  rather  loamy  surface  soil. 

On  a  few  islands  in  the  Delaware  River  and  in  a  few  strips  alooc 
the  river  there  are  small  low  areas  which  consist  of  gravel,  cobble- 


SOIL  SUBVEY  OF  THE  BELVIDERE  ABEA,  NEW  JERSEY.  S9 

uciiig  melons,  cantaloupes,  asparagus,  and  other  truck  crops, 
ips  mature  10  days  to  2  weeks  earlier  than  on  the  higher  uplands, 
soil  should  be  devoted  even  more  extensively  to  the  production 
early  truck  crops  for  the  markets  of  Trenton,  Easton,  Philadel- 
Lambertville,  Belvidere,  and  other  cities.    The  soil  needs  more 
ic  material  and  lime.    Green-manure  crops  should  be  grown, 
plenty  of  stable  manure  added. 
As  mapped,  the  Chenango  fine  sand  includes  some  narrow  scat- 
fcred  strips  of  soil  along  the  Delaware  River  from  Delaware  to 
ton  which  really  represent  the  Genesee  fine  sand.    They  con- 
of  a  light-brown  fine  sand  which  shows  little  change  throughout 
tbe  3-foot  section.    The  subsoil  in  some  places  at  about  24  inches 
irades  into  a  slightly  darker  loamy  sand.     In  places  the  surface  soil 
darker  and  somewhat  more  loamy  than  the  subsoil.    This  soil  is 
tell  drained,  except  that  in  some  places  it  may  be  inundated  by 
kckwater  from  the  creeks.    It  is  nearly  all  cleared  except  in  narrow 
itrips  along  the  river,  where  elm,  ash,  sycamore,  and  some  sweet 
gum  is  found.    Much  of  the  type  is  used  for  pasture.    Corn,  wheat, 
lye,  oats,  and  hay  are  grown  by  many  farmers.    The  yields  are  only 
fiirly  good,  averaging  lower  than  those  obtained  on  the  heavier 
hnds.    Near  markets  watermelons,  cantaloupes,  pumpkins,  squash, 
tnmips,  and  other  truck  crops  are  grown.    Truck  farmers  state  that 
fliis  soil  and  the  Chenango  fine  sand  are  the  best  in  the  area  for 
these  products.    This  soil  needs  lime  and  organic  material.    Because 
of  its  porous,  rather  leachy  nature,  it  requires  rather  large  quantities 
of  fertilizer.    It  is  essentially  an  early  truck  soiL 

CHENANGO   FINE   SANDY   LOAM. 

The  Chenango  fine  sandy  loam- consists  of  a  light-brown  to  brown 
fine  sandy  loam  to  heavy  fine  sandy  loam,  underlain  at  8  to  12  inches 
by  yellowish-brown  fine  sandy  loam  to  loamy  fine  sand.  In  places 
the  subsoil  is  reddish  yellow.  As  mapped,  some  patches  consist 
of  loam  and  others  of  sand  or  loamy  sand  or  fine  sand.  Considerable 
quartzite,  quartz,  and  sandstone  is  found  in  places,  and  particles  of 
shale  occur  in  the  areas  north  of  Belvidere.  Where  gravel  is  found 
in  sufficient  quantities  gravel  symbols  are  shown  on  the  map.  In 
8ome  places,  as  in  the  area  just  south  of  Belvidere,  it  is  not  easy 
to  determine  whether  the  soil  is  Fox  or  Chenango,  since  there  are 
no  exposed  sections  to  show  the  content  of  limestone  material. 

The  Chenango  fine  sandy  loam  occurs  on  terraces  of  the  Delaware 
River.  It  is  foimd  in  many  places  from  Columbia  to  Trenton,  some 
of  the  largest  areas  occurring  near  Belvidere,  Delaware,  French- 
town,  Milford,  and  Lambertville.  The  surface  is  level  or  nearly 
level  in  most  places,  although  northeast  of  Belvidere  it  is  somewhat 
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billowy.    In  some  places  between  Frenchtown  and  Trenton  back  d 
the  flat  typical  second  bottom  there  are  found  remnants  of  c 
higher  terraces.    Here  the  material  seems  to  be  the  same  as  on  f 
lower  terraces,  though  the  topography  is  more  sloping.    Dn ' 
is  good  over  the  entire  type. 

The  Chenango  fine  sandy  loam  is  nearly  all  cultivated.  The  li 
ing  crops  are  com  for  grain  and  silage,  oats,  wheat,  and 'hay,  ' 
rye  and  buckwheat  of  secondary  importance.  Nearer  the  local  e 
kets  much  of  the  type  is  devoted  to  Irish  potatoes,  sweet  com,  I 
toes,  and  other  truck  crops.  There  is  a  tomato  cannery  at  I 
ville,  and  some  of  the  tomatoes  used  are  grown  on  this  type.  Alfrtl^^^ 
has  done  well  in  the  few  places  where  it  has  been  tried  and  handlei^^ 
properly.  Some  peaches  and  apples  are  grown.  This  soil  in  bkM^^ 
places  is  well  suited  to  the  use  of  modem  farm  machinery. 

Dairying  is  an  important  industry  on  nearly  all  the  farms, 
stein  blood  predominates  in  most  of  the  herds.    There  are  a  few  piii 
bred  herds  and  many  farmers  are  gradually  improving  their  8 
by  the  use  of  good  blooded  bulls.    The  average  sized  herd  ( 
of  12  cows. 

Wheat  yields  are  somewhat  lighter  than  on  the  heavier  upland  ' 
types,  ranging  from  15  to  20  bushels  per  acre.  Oats  yield  25  to  86  ^ 
bushels,  and  com  45  to  50  bushels.  Crops  are  grown  in  rotations,  . 
the  most  common  one  being  the  5-year  rotation  of  corn,  oats,  wheat,  r^ 
and  bay  (combinations  of  timothy  and  red  clover).  The  hay  ii  j< 
cut  two  seasons  before  the  sod  is  plowed  under  for  corn.  The  dent  ^ 
varieties  of  com  are  grown  for  both  grain  and  silage  purposes,  ex-  >). 
cept  in  the  more  northern  parts  of  the  area,  where  the  flint  vane-  ■■ 
ties  are  grown  for  grain.  The  common  method  of  harvesting  com  for  »<_ 
grain  is  to  cut  the  stalk  near  the  base  and  allow  the  crop  to  dry  in    <» 
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Ltnd  values  on  this  type  vary  from  $30  to  $100  or  more  an  acre, 
[iepeiding  mainly  upon  the  location  with  reference  to  markets, 
ireas  near  Trenton  often  bring  very  high  prices. 

The  Chenango  fine  sandy  loam  under  proper  management  is  an 
ficdlent  soil  for  general  farm  crops  and  for  such  truck  crops  as 
potatoes,  late  tomatoes,  and  sweet  com.  Alfalfa  can  be  grown  sue- 
oeBsfally,  but  lime  is  needed  for  best  results  with  either  alfalfa  or 
dovcr.  The  organic  supply  of  the  soil  could  be  greatly  increased  by 

growing  winter  crops  to  be  plowed  under  the  following  spring. 

rr- 

ihU  BERKS   SHALE  LOAM. 

\  ■     The  Berks  shale  loam  consists  of  brown  or  chocolate-brown  silt 
kam  6  to  12  inches  deep  over  yellowish-brown  or  brownish-yellow 
alty  clay,  which  is  slightly  reddish  in  places.    There  is  an  abund- 
iDoe  of  thin  to  fairly  thick  or  blocky  shale  fragments  on  the  sur- 
6ce  and  throughout  the  soil  profile.    Typically  the  shale  is  thin 
ind  the  areas  of  blocky  fragments  occur  in  the  body  of  the  type 
southwest  of  Clinton,  which  also  differs  from  the  typical  soil  in 
containing  patches  of  red  or  reddish  shale  material.     Shale  rock  in 
places  is  frequently  reached  within  less  than  3  feet  of  the  surface. 
Small  areas  on  the  tops  of  many  of  the  knobs  and  larger  areas 
north  of  the  Clinton  and  Perryville  Road,  as  well  as  two  small  areas 
south  of  Stewartsville,  diflfer  from  the  typical  soil  in  having  very 
little  fragmentary  shale  in  the  surface  20  inches.    Quartz,  quartzite, 
and  gneiss  fragments  are  present  in  places  on  the  slopes,  especially 
in  the  areas    between  Port  Colden    and    Hackettstown.    The  un- 
weathered  shale  is  bluish  black. 

Important  areas  of  the  Berks  shale  loam  are  found  north  of  As- 
bury,  between  Port  Murray  and  Hackettstown,  east  of  Port  Colden, 
and  west  of  Clinton.  The  type  occurs  in  the  valleys  associated  with 
the  Hagerstown  and  Washington  soils.  It  has  a  rolling  to  hilly  topog- 
raphy, the  outlines  of  the  hills  and  ridges  being  roundish.  The 
range  in  elevation  is  from  a  little  less  than  400  to  slightly  more  than 
650  feet  above  sea  level,  the  type  averaging  150  to  300  feet  higher 
than  the  rest  of  the  valley  soils.  Drainage  is  good  to  excessive,  and 
crops  occasionally  suffer  in  dry  seasons,  particularly  where  the  soil 
is  shallow. 

This  type  is  nearly  all  cleared  and  devoted  to  the  general  farna 
crops.  Corn,  oats,  rye,  hay,  wheat,  and  buckwheat  are  grown  ex- 
tensively. Apples  and  peaches  do  well,  with  proper  cultural  meth- 
ods. Potatoes  and  alfalfa  are  produced  by  a  few  farmers.  Dairy- 
ing is  an  important  industry.  Com  yields  range  from  20  to  65  or 
70  bushels  per  acre.  Rye  yields  15  to  25  bushels,  wheat  15  to  25 
bushels,  and  hay  1  to  1^  tons  per  acre.    Oats  do  well  in  places  where 


J 
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the  soil  is  deep.    Buckwheat  is  usually  grown  when  some  other  c 
fails.     Rotations  are  usually  followed  on  this  soil,  and  the  til 
is  generally  thorough.    The  fertilizer  practice  is  about  the  same  - 
that  on  the  other  vallej  types.    The  com  crop  receives  most  of  t^H 
stnble  manure  and  the  smaller  grains  receive  applications  of  co^cm 
mercial  fertilizer. 

Land  of  the  Berks  shale  loam  ranges  in  value  from  $25  to  ^7 
an  acre,  depending  on  the  location  with  reference  to  transportatiail 
lines  and  towns,  the  surface  configuration,  and  the  depth  to  nhalu 

This  soil  is  lacking  in  lime  and  organic  matter.  In  Lehifl|p 
County,  Pa.,  Irish  potatoes  are  grown  extensively  on  this  soil,  ami 
yields  of  200  to  250  bushels  per  acre  are  obtained  with  proper  cat-! 
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as  stock  can  find  subsistence  on  much  of  the  type,  and  with 
increased  demand  for  veal  and  lambs  it  would  be  profitable  to 
areas  for  pasturage. 


'  CHESTER  GRAVELLY  LOAM. 


The  Chester  gravelly  loam  consists  of  a  light-brown  or  brown, 
pitty  loam,  8  to  12  inches  deep,  overlying  brownish-yellow  or  yellow, 
Itiible,  gritty  clay  loam  or  clay.    The  surface  layer  when  dry  has 
grayish  shade.  ^  Angular  fragments  of  gneiss  are  abundant  over 
surface  and  through  the  soil  and  subsoil,  giving  the  former  a 
ittidedly  gravelly  character.     Varying  amounts  of  mica  are  found. 
h  some  places,  as  near  Harmony  and  south  of  Broadway,  the  soil 
contains  large  quantities  of  mica  and  is  redder  than  typical.    Usually 
it  is  impossible  to  bore  more  than  about  15  inches  deep  with  a  soil 
nger  on  account  of  the  gravel.    In  places  the  soil  is  shallow,  the 
jeUowish  subsoil  coming  near  enough  to  the  surface  to  give  plowed 
idds  a  spotted  brownish  and  yellowish  appearance.     In  the  moun- 
tiins  northeast  of  Bloomsbury  there  is  included  an  area  which  dif- 
iss  from  the  typical  in  containing  more  sand. 

The  Chester  gravelly  loam  is  a  very  extensive  soil  on  the  gneiss 
Boontains  or  uplands  south  of  the  glaciated  area,  where  it  comprises 
85  or  90  per  cent  of  the  cleared  land.  These  mountains  are  situated 
in  the  central  part  of  the  Belvidero  area,  wliere  they  occur  in  parallel 
tidges  running  in  a  southwesterly  direction  across  it.  The  topog- 
raphy varies  from  steep  on  the  flanks  of  ridges  to  gently  rolling  or 
aearly  level  on  the  crest.  The  elevation  ranges  from  700  to  over 
1400  feet  above  sea  level,  and  the  soil  is  well  drained,  except  in  a 
my  few  places  bordering  depressions  on  the  ridges  where  the  under- 
drainage  is  sometimes  imperfect.  The  gravel  helps  to  make  the  soil 
porous  but  absorptive  of  moisture.    This  tends  to  check  erosion. 

This  type  is  nearly  all  cleared  and  used  for  the  growing  of  corn, 

otts,  rye,  hay,  and  buckwheat.    Some  wheat  is  grown,  but  most  of 

the  farmers  state  that  rye  does  much  better. than  wheat.    Dairying 

is  important  on  nearly  every  farm.    Most  of  the  milk  is  sold  to  local 

receiving  stations.    On  farms  remote  from  stations  the  milk  is  made 

into  butter.    A  few  hogs  are  raised  on  each  farm  to  supply  pork 

products  for  home  use,  the  surplus  being  marketed.     Sheep  are 

raised  by  a  few  farmers,  and  sheep  raising  promises  to  become  a 

more  important  industry. 

Apples  and  peaches  do  well  on  this  soil.  There  were  large  peach 
orchards  on  it  at  one  time,  but  the  trees  became  infected  with  dis- 
ease and  died.  During  the  last  10  years  a  few  farmers  near  Leb- 
anon and  Fairmount  and  in  a  few  other  places  have  proved  that  with 
good  orchard  practice  good  crops  of  peaches  can  still  be  grown. 
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The  flint  varieties  of  com  are  usually  grown  for  grain,  and  Am 
dent  varieties  for  silage.  Com  yields  from  25  to  60  or  70  buduHta 
per  acre;' oats  30  to  60  or  even  70  bushels;  wheat  15  to  25  busheb^ 
rye  15  to  25  bushels ;  and  hay  1  to  1 J  tons.  C|'ops  are  usually  grownx 
in  rotation  and  are  handled  under  the  general  farming  metb 
prevailing  throughout  the  area. 

The  selling  value  of  land  of  the  Chester  gravelly  loam  is  in  i 
cases  considerably  lower  than  that  of  many  of  the  valley  soils.  "nd^J 
is  due  largely  to  the  steep  hills  and  the  expense  of  hauling.  Tbmu 
price  varies  from  $25  to  $75  an  acre,  depending  on  the  location  wiltf 
reference  to  good  roads,  towns,  and  railroads,  and  upon  the  surfteV 
configuration  and  improvements.  Many  city  people  pay  high  pricf^ 
for  some  of  these  farms,  preferring  them  to  the  valley  areas  becaoa^ 
of  the  higher  altitude  and  the  scenic  value. 

The  Chester  gravelly  loam  is  a  productive  soil,  and  it  reepcoidtf 
well  to  good  fanning  methods.  On  most  farms  the  soil  needs  lime^ 
Alfalfa  and  sweet  clover  can  be  grown  where  proper  attention  tv 
given  to  reducing  the  acidity  and  adding  to  the  organic  content- 
The  soil  is  well  adapted  to  fruit  production,  and  large  commercial^ 
orchards  if  properly  handled  would  do  well.  Potatoes  can  be  made 
a  profitable  crop,  and  many  farmers  near  good  roads  could  increasa 
their  income  by  growing  them  commercially. 


The  typical  Chester  loam  consists  of  a  brown  to  light-brom 
gritty  loam,  8  to  12  inches  deep,  underlain  by  a  yellow  or  brownidl- 
yellow,  friable,  gritty  clay  subsoil.    In  places  the  subsoil  has  a  red- 
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The  Chester  loam  is  nearly  all  cleared  and  devoted  to  ocmii«  oats, 
it,  rye,  buckwheat,  and  hay.  Dairying  is  an  important  industry, 
of  the  milk  being  sold  to  dairy  companies  in  the  near-by  city 
[vuk^s.  There  are  some  apple  and  peach  orchards,  and  where 
iroper  care  is  given  the  trees  good  yields  of  first-class  fruit  are  ob- 
tained. Potatoes  and  alfalfa  are  grown  by  some  farmers.  Yields 
^B£fer  little  from  those  obtained  on  the  gravelly  loam  member  of 
-"HAasN^es,  and  this  type  is  handled  similarly.  Much  of  it  is  easier 
^Bli  work,  owing  to  the  smaller  content  of  stone  and  the  more  even 
**B  topography.  As  a  consequence  the  value  is  usually  slightly  higher 
^  ^  tihan  that  of  the  Chester  gravelly  loam. 

HAGEBSTOWN   SILT  LOAM. 

The  surface  soil  of  the  Hagerstown  silt  loam  is  a  brown,  mellow 
Ht  loam,  10  to  15  inches  deep,  overlying  slightly  reddish-yellow, 
Boderately  friable  silty  clay  which  shows  no  important  change  to 
I  depth  of  3  feet  or  more.    There  are  some  eroded  slopes  occupied 
by  t  clay  loam  which  plows  up  with  a  conspicuous  reddish  cast, 
especially  when  moist.    Frequently  the  soil  is  a  brown  silt  loam  to 
about  10  inches,  overlying  yellow  silt  loam  or  silty  clay  loam  which 
pa:sses  at  £0  to  24  inches  into  reddish-yellow,  moderately  friable 
sUty  clay.     Small,  whitish  or  cream-colored  particles  are  common 
in  the  subsoil,  and  occasionally  a  little  dark  concretionary  material 
is  noticed  at  a  depth  of  about  30  inches.     In  some  depressions  or 
flats  where  material  has  washed  in  from  adjacent  slopes  the  soil  is 
deeper,  occasionally  ranging  to  15  or  20  inches.    Fragments  of  lime- 
stone and  chert  occur  here  and  there  over  the  type.    On  some  knobs 
or  on  the  shoulders  of  slopes  small  limestone  outcrops  are  seen,  and 
the  most  important  of  these  are  shown  on  the  map  by  outcrop  sym- 
bols.   Some  patches  of  loam  are  included  with  the  Hagerstown  silt 
loam  as  mapped.    Where  the  type  adjoins  areas  of  Washington  loam 
and  Berks  shale  loam  it  is  often  impossible  to  draw  sharp  boundaries. 
The  Hagerstown  silt  loam  occurs  in  large  areas  in  the  Musconet- 
cong  Valley  south  of  the  glacial  region,  and  in  the  German,  Pohat- 
cong,  and  Lopatcong  Valleys.     ImpK)rtant  areas  also  are  mapped 
in  the  valleys  near  Phillipsburg,  Stewartsville,  Bloomsbury,  Asbury, 
Middle  Valley,  German  Valley,  Clinton,  and  Annandale,  and  at  other 
places  in  the  central  part  of  the  area  between  the  gneiss  uplands. 
The  type  has  a  gently  rolling  topography.    According  to  the  Geo- 
logical Survey  of  New  Jersey  the  elevations  range  from  a  little  less 
than  200  feet  to  slightly  more  than  500  feet  above  sea  level.    Drain- 
age is  adequate,  but  the  soil  is  retentive  of  moisture. 

The  Hagerstown  silt  loam  is  practically  all  cleared.     It  is  con- 
sidered by  the  farmers  to  be  the  strongest  and  most  productive  up- 
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land  soil  id  the  area  for  general  farming.  Com,  oata,  wheat,  an 
hay  (consisting  of  combinations  of  red  clover  and  timothy  or  eitltf 
alone)  are  the  principal  crops.  Some  rye  and  ba<^wbeat  are  growl 
as  well  as  Irish  potatoes  and  alfalfa.  Plums,  pears,  apples,  peacltM 
small  fruits,  and  vegetables  are  grown  in  sufficient  quantities  by  moi 
fanners  to  supply  the  home  needs.  Dairying  is  an  important  i> 
dustry  on  a  majority  of  the  farms.  The  milk  is  sold  to  local  re 
ceiving  stations,  where  it  is  iced  and  sent  to  the  city  dealers  fa 
distribution.  Holstein  blood  predominates  in  the  dairy  bent 
Many  of  the  fanners  are  improving  their  herds  by  the  use  of  goo 
blooded  bulls.  There  are  a  few  registered  herds.  The  cattle  ai 
us'ially  pastured  on  the  adjacent  bottom  soils  or  on  hay  fields  afte 
the  hay  has  been  cut.  Poultry  and  hogs  are  raised  in  sufficien 
numbers  to  supply  home  demands,  and  the  surplus  b  sold. 

Com  yields  range  from  40  to  90  bushels  per  acre,  averaging  aboc 
55  bushels.  An  increasing  acreage  of  com  is  grown  each  year  fc 
silage.  The  dent  varieties  are  grown  usually  both  for  grain  an 
silage.  Oats  yield  from  30  to  60  bushels  per  acre,  averaging  betwea 
40  and  50  bushels.  Yields  of  wheat  average  about  23  bushels  pe 
acre,  with  a  range  from  IS  to  35  bushels.  Hay  yields  from  1  to 
tons,  averaging  about  1|  tons  per  acre. 

Crops  are  grown  in  rotations,  the  one  most  commonly  practice 
consisting  of  com.  oats,  wheat,  and  hay  for  two  years.  liNTieat  i 
drilled  in,  timothy  being  seeded  at  the  ^nie  time.  The  clover  '. 
sown  in  the  spring  with  a  wheelbarrow  broadcaster.  Good,  thoroug 
tillage  methods  are  practiced.  Two  and  three  horse  plows,  cult: 
valors,  harrows,  reapers  and  binders,  com  harve^ers,  etc.  are  usee 
A  few  farmers  use  tractors,  which  seem  to  give  good  results,  thoug 
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^dfned  in  the  Delaware  Valley  close  to  many  of  the  areas  of  this  soil. 
e  conld  be  readily  obtained  from  some  of  the  big  dealers 
<^Hi  die  vicinity,  or  the  rock  coold  be  burned  on  the  farm  as  in  former 
^^Kis.  Many  of  the  kilns  are  still  serviceable.    With  proper  atten- 
to  liming,  in  view  of  the  general  productiveness  of  the  soil, 
could  be  grown  in  large  quantities. 

IfONTALTO  8T0NT  LOAIC. 

The  Hontalto  stony  loam  resembles  the  Montalto  gravelly  loam  ex- 
[ttpt  that  it  contains  many  larger  rock  fragments.  Where  these  have 
removed  the  areas  are  mapped  as  the  gravelly  loam.  In  many 
pfaces  there  are  outcroppings  of  the  parent  bedrock.  This  rock 
K  used  for  road  making,  and  places  where  quarries  have  been  opened 
S>  are  shown  on  the  map  by  symbol. 

'Hie  Montalto  stony  loam  is  associated  with  the  other  soils  of  the 
"ffies.  It  generally  lies  on  the  steeper  slopes  and  is  well  drained. 
*«t  of  it  is  forested,  chestnut  oak,  witch-hazel,  basswood,  and 
*»plefonning  the  principal  growth.  About  the  only  agricultural 
•*  made  of  the  soil  is  for  pasturing  dairy  cattle,  some  sheep,  and 
*  few  horses. 

IfONTALTO   SILT  LOAM. 

Tfce  Montalto  silt  loam  consists  of  a.  light-brown  or  brown  silt 
*^j  which  often  has  a  slight  reddish  cast,  especially  when  moist, 
^  overlies  at  depths  ranging  from  12  to  20  inches  a  yellowish-red 
^reddish-yellow,  gritty  clay.  In  places  the  soil  ranges  to  a  loam, 
%  clay  loam,  or  clay  loam.  There  are  relatively  few  rock  f rag- 
'^^^  In  some  places  the  subsoil  is  yellow. 

This  type  is  associated  with  the  Montalto  gravelly  loam.    It  usual- 
7  occurs  on  the  gentler  lower  slopes  or  the  smoother,  gently  rolling 
ridge  tops.    The  drainage  is  good,  except  in  places  near  the  foot  of 
fle  slopes,  where  some  of  the  type  is  imperfectly  drained  in  the 
lower  subsoil. 

The  type  in  not  extensive,  biit  it  is  nearly  all  cleared  and  used  for 
the  general  farm  crops.  Apples  and  peaches  do  well  where  properly 
handled.  It  is  used  in  about  the  same  way  as  the  Montalto  gravelly 
loam,  the  main  difference  between  the  two  soils  being  the  lower  con- 
tent of  stones  and  the  smoother  topography  occupied  by  the  silt 
loam.  Improved  machinery  is  used  on  nearly  all  farms  and  the 
vear  and  tear  on  implements  is  not  so  great  as  on  the  gravelly  loam, 
fn  the  region  of  Round  Valley  and  in  other  places  where  the  red 
ihales  border  this  type  the  farm  buildings  are  located  on  it  instead 
)f  on  the  shales,  owing  to  the  fact  that  good  water  can  be  obtained 
more  readily  in  the  trap  rock  formation. 


Cntain  am*  shown  cotlw  soil  anp  by  ntaas  of  gravel  symbol^ 
«rew  of  the  silt  iomm.  itpiijmt  devclopncBts  of  MoBtoHo  gravd 
losm.  The  trpe  eonnats  of  a  ttt;  jiaidh-.  grittr  louu  of  a  lol 
brawn  color,  grw^ng  at  8  to  10  inches  into  b^der  coltxed.  nal 
brown,  pitty  graTcDj  loun.  whidi  in  tnm  psases  at  15  to  20  ind 
into  reddish-rellow.  grittj  grai-ellT  daj  or  daj  loam  cmtaiai 
whiti^  particles.  The  soO  is  tot  fravrDr  from  the  surface  dam 
the  graTcl  consisting  of  anall  anpolar  fragments  of  the  paicnt  tE 
rock  (coaise-grained  **'«>*■**  and  kicallT  fine-giained  basalt), 
aoiD«  places  ranging  to  the  size  of  cobbles.  In  some  areas  app< 
aitly  50  to  TO  per  cent  of  the  soil  mass  conasts  of  grarel  and  cofabl 
Occasionally  the  textnre  of  the  soil  ranges  to  a  clay  loam,  wbi 
is  ntore  reddi^  than  the  grarelly  loam. 

The  Montalto  gravelly  loam  occurs  in  asoctation  with  the  odi 
Montalto  soils  on  the  trap  hills  or  moontains  whidi  rise  200  to  SI 
feet  above  the  snrroonding  shale  soils.  The  moGt  important  ara 
are  those  on  tbe  slopes  of  the  Cnshetonk  Mountain  surrotmdil 
Bound  Valley,  sooth  of  Stanttm  on  Roond  Mountain,  and  on  tt 
Soarland  Moontain  and  associated  ridges  which  b^in  just  sooth  I 
Lambertrille  and  extend  northeast  across  tbe  area.  Smaller  patcbc 
are  foond  here  and  there  in  Hunterdon  and  Mercer  Counties.  Hi 
type  i-s  found  at  an  elevation  ranging  from  250  to  450  feet  above  81 
level.  It  usually  occupies  moderate  to  steep  slopes  and  rollil| 
ridgy,  and  hilly  country.  Drainage  is  thorough.  The  gravel  cpB 
tent  helps  to  keep  the  soil  porous,  thus  allowing  free  absorption  a 
moisture,  and  it  also  serves  as  a  mulch  in  places,  preventing  ezcMi 
ive  evaporation  as  well  as  washing.  As  a  result  even  tbe  quit 
fdeen  (tlom^i  >k>  mitivatpd. 
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Baldwin,  Gravenstein,  Stayman  Winesap,  Rome  Beauty,  York 
[,  and  Delicious. 
Com  fields  40  to  60  bushels  per  acre,  oats  40  to  60  bushels,  wheat 
to  30  bushels,  and  hay  1  to  1^  tons  per  acre.  Crops  are  usually 
||town  in  rotations,  and  good  tillage  methods  are  followed.  The 
[iBq)er  slopes  require  more  handwork  than  do  some  of  the  smoother 
ms,  where  improved  farm  machinery  is  used.  Stable  manure  is 
Implied  to  sod  before  plowing  it  under  for  com,  and  the  small 
piins  receive  150  to  400  pounds  per  acre  of  commercial  fertilizer. 
Hie  type  is  valued  at  $40  to  $85  or  more  an  acre,  depending  upon 
Ae  location  and  improvements.  It  is  known  as  ^^  mountain  grit 
knd."  When  properly  handled  this  is  an  excellent  fruit  soil,  and 
Am  is  apparently  no  reason  why  large  conmiercial  orchards  would 
■ot  pay.   Lime  may  be  needed  in  most  areas  for  best  results. 

The  foUowing  table  gives  the  results  of  mechanical  analyses  of 
■mples  of  the  soil  and  subsoil  of  the  Montalto  silt  loam : 


UechanUcal  analy$e$  of  Montalto  Hit  loam. 

Nnmbtf. 

Descrtption. 

FbM 

CI«T«1. 

COVM 

sand. 

Medhiin 
■and. 

Fine 
and. 

Vtfyfina 
aand. 

Silt. 

Clay. 

ORB 

Soil 

Percent, 
3.5 
«.7 

Percent, 

0.7 

11.7 

Percent, 

3.8 
3.8 

Percent. 

10.1 

0.0 

Percent, 
0.0 
0.0 

Percent. 
40.6 
44.7 

Percent, 
13.7 

mitd 

Subsoil 

14.0 

PKNN   SHALE  LOAM. 


The  Penn  shale  loam  consists  of  Indian-red  silt  loam,  8  to  14  inches 
deep,  over  brighter  Indian-red,  brittle  clay.  There  is  an  abundance 
of  shale  fragments  from  the  surface  down,  and  in  most  places  the 
parent  shale  occurs  within  the  8-foot  section.  This  is  a  common 
if  not  universal  occurrence  on  the  steeper  slopes  and  especially 
those  approaching  streams.  Often  the  lower  subsoil  is  quite  friable, 
owing  to  the  larger  quantity  of  partly  decomposed  shale  material 
present.  The  shale  fragments  range  from  less  than  one-eighth  to 
one-half  inch  or  more  in  thickness.  They  have  practically  the  same 
color  as  the  soil.  In  places  where  the  fragments  are  not  so  abundant 
and  the  parent  rock  lies  below  the  3-foot  section  the  soil  is  brown  and 
the  subsoil  reddish  brown  and  friable. 

The  Penn  shale  loam  is  most  extensive  in  the  southern  part  of  the 
area,  in  the  vicinity  of  Milford  and  Frenchtown,  east  and  south  of 
Fleminpton  and  northeast  of  Lambertville.  It  occupies  gently  rolling 
ridges,  hillsides,  and  stream  slopes,  and  is  often  encountered  in 
more  level  situations  where  the  parent  shale  is  close  to  the  surface. 
Drainage  is  usually  excessive,  especia-lly  on  the  slopes,  and  the  soil 
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may  be  eroded.  Crops  often  suffer  from  lack  of  moisture,  especial 
during  dry  seasons. 

All  the  type  is  cleared  except  the  rather  st«ep  slopes  or  places  wh« 
the  shale  is  close  to  the  surface.  White  oak  and  hickory  predomiiia 
in  the  forested  areas.  Cedar  grows  on  some  slopes  where  the  sml 
thin,  while  on  other  slopes  beech  is  an  important  tree.  The  type , 
used  mainly  for  growing  com,  oats,  wheat,  and  bay.  Some  rye  m^ 
buckwheat  are  grown.    Dairying  is  an  important  industry.  ■ 

Yields  in  very  favorable  seasons  are  as  high  as  on  the  Penn  a 
loam,  btit  the  average  for  a  period  of  years  is  considerably  lo«^ 
The  methods  of  handling  and  the  fertilizer  practices  are  about  tttl 
eame  as  on  the  associated  soils.  t- 

This  land  is  valued  at  prices  ranging  from  $S5  to  $75  or  mon  A 
acre,  dei>ending  upon  the  location,  the  depth  to  bed  shale,  and  tk| 
i  nip  ro^'ei  lien  ts. 

The  Penn  shale  loam  needs  lime  and  oi^nic  matter.  Red  clovfl 
would  do  much  better  if  the  soil  were  well  limed.  The  steeper  areM 
of  thinner  soil,  should  be  kept  in  grass  or  in  forest,  and  should  nera 
be  allowed  to  go  through  the  winter  without  a  cover  crop  to  preved 
loss  through  leaching  and  excessive  surface  washing. 

PENN    OKAVKLLT    LOAU. 

The  typical  Penn  gravelly  loam  consists  of  Indian-red  or  browidi 
Indian  red  silt  loam  to  loam,  underlain  at  any  depth  from  10  totf 
inches  by  Indian-red  silty  clay,  carrying  a  large  quantity  of  angula 
fragments  and  small  cobblestones  of  whitish,  grayish,  and  reddiri 
quartz  on  the  surface  and  through  the  soil  mas&  Usually  the  soi 
contains 'so  much  gravel  (hat  it  is  impossible  to  bore  to  depths  greata 
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small  streams  whose  valley  slopes  are  smooth.  The  type  is  wi 
drained,  but  only  the  areas  in  which  the  depth  to  shale  is  shaflc 
ordinarily  suffer  from  drought. 

This  type  is  nearly  all  cleared,  the  existing  wooded  areas  for  6 
most  part  consisting  of  5  it  10  acn  tracts  uced  for  woodlots.  T 
principal  tree  growth  confistn  of  red,  whit^,  chestnut,  and  oth 
oaks,  chestnut  (which  was  an  important  growth  before  the  Uig 
became  destructive),  hickory,  maple,  ash,  walnut,  and  saaaafn 
The  most  important  crops  grown  are  corn,  oats,  wheat,  hay  (tinwti 
and  red  clover),  rye,  and  buckwheat.  Irish  potatoes  and  alfalfa  ■ 
still  minor  crops,  but  their  acreage  is  increasing.  Dairying  is  i 
important  industry.  Poultry  raising  is  well  developed  on  fanns  Jt 
northwest  of  Trenton.  In  this  section  also  there  are  many  farms  c 
voted  to  the  production  of  nursery  stock,  especially  fruit  and  on 
mental  trees,  and  strawberry,  raspberry,  and  blackberry  plants.  Hq 
are  raised  on  most  farms  to  supply  pork  products  for  home  use,  k 
some  farmers  have  a  surplus  to  sell.  Lai^e  quantities  of  peachee  t 
produced  on  this  soil.  A  few  years  ago  peach  production  was  one 
the  most  important  industries,  and  fruit  exchanges  were  maintain 
at  FlemingtOR  and  other  places.  The  lack  of  good  orcharding  pr^ 
tice,  together  with  the  development  of  new  orchards  in  southern  N< 
Jersey,  caused  the  industry  to  decline.  Apples,  plums,  pears,  s 
quinces  are  grown  by  some  farmers  and  give  good  returns.  This  ty 
is  considered  by  the  growers  not  to  equal  the  Montalto  or  Chesf 
soils  for  fruit  production. 

A  considerable  proportion  of  the  Fenn  silt  loam  has  been  cull 
vated  for  more  than  125  or  150  years,  and  the  yields  obtained  tonli 
are  as  a  rule  as  good  as,  or  better  than,  those  obtained  on  the  new 
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^1*  at  sod  before  plowinir  it  under  io-  '-,„  oiijiH-i 
-^■•Tiie  rate  of  i'OO  to  4CK»  poundr  J^er  air-  -  zr  :  .--.  -  -^- 
"SUM-  of  drilliiur  the  small  £rrain=^.  v  iie^  t;-^-^  tv.-  - 
TOiication  of  ."»(•  or  10('  poundf  i»iTSf^'  ^lli:  --l-  X--*- 
wrciiu  time?  •J->-10  tra--  the  romnv~'i  '^^^..'J-  -^n..— 
2?14  hule  or  no  potash  is  in  tht  ienilize:  ^..  ziz  rrm. 
s-1' .  1-10,  or  even  O-ST— 10. 

Lind  of  the  Penii  sih  loan.  iii»r  i.  "«-.>  J^^^'  -  '— -• 
n  &'>*•  or  more  an  acre.  Ttotl  ^'  ''  ^'  ^  ~-  '-^^ 
ni{>=t  places.    Near  Trenton  ihe  price-  iir*  ~-^^  --.Z- 

The  Penn  si]:  loan:  i?  veU  adapir:  f  :--  ~  -nu     "  r= 
!?WF  and  TO  dairrinrr.     Yieid?  or  tv:    :    ■■•-?*   "^  •. 
T'-aised  if  lime  \rere  added  ir  ssoni-  r  -—   i"  >r*:-    -^r^ 
I^wwr  plowing  would  prr/rrtit'-T"  >    '  '   ^^^  ---     —";?•' 
cno?  <y»uld  be  obtained  if  nmr*    .-ar-    -^r-  uj^l  :i   1':^..jl 
*iftotion.  and  tillaffe. 

>»nje  anal]   areiis-   f-f    Pexj.    r.ran-     'rT-j^::^    .t    i-: 
Merger  CounT3e>  near  M'»unT  Pj-a-un-    L-r::...:::    .  •*-■  • 
JTid  in  fi  few  other  placef..  ure  in.::?af :  t— ::   -.:- 
>.-jin^  of  their  small  inii^fjrtaii"*^  aijc  :>      '-^ 
fu}n:ra]  ralue.    The  Penr.  jojin.  :=  l  't^"T~t---.    - 
derlain  ar  alioiit  10  inches  by  t  '^i '   '"i^     '"   =  - 
aiue  cr»]or  a?  the  soil.  re^Tinr  or  l  njiii^ 
:>ie  tTT»e  the  material  siovf.  iir:*^  •j!u;:ir»'  v 
r*-l''W  which  there  ir  a  iiiciter  '-niafiii'  '■:  Tr.ir- 
Vfar  Mount  Pleasant  s-'injt  I'l^r;-'   rf-uTj-j*:'   "'.:-;t 
ID  some  other  place?  arxKlJi^  fruirni^nT-  i:-*  to.::,-;.     7".- 
genrly  n:>lling.  and  the  vy}^  ir  "w«rl  '_:ra.:i**-'.     7»'ri^*--  i.*   •-  r 
cleared  and   is  nsed  f^'^r  the  pr'^tdu'.noi    'rf  "'r-i.    irjT,    t  : 
nar.    Some  rve,  bnckwheai.  alfalfa.  L.ii:  Ti'naT'**^-  h.*»  z"""^^- 
mjEr  i-  an  imp<:»rtant  indusnrr.     LC"'ji:Lrc::ivr  :■   "'  r..:'.''r   .::: 
ahlioiiirh  i>eache>  do  wel]  ani  it  j'»rTri--  '.•*ft:r-  .i.-r-  :^tti- : 
TTere  set  out  on  thi?  =ic»il.    Qrriri^  "^'jf-ju?  i"*fiii«  i*'»'«*ir  irj*  s; 
tVf*  Ponn  ?i]t  loam.    Tlje  type  i-  ::an:jf:  :r  -li*  -.^.iij*  ii-OiT::* 
p?i?ilv  tilled  and  mellow. 
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A]x  loam,  underlain  at  f.  lo  1     ::.  ■:i*-  -t  '.x'l'-'.'- v 

hniwii  silt  loam  which  pa=i=*er  '\l\.z.j  :l::.  ••r'-r:.>-    • 

':]:v  clav  or  >ilrv-  dav  loam.    In  s-orje  r'.h-^  --j-  r-  •>.  . 

•  lisli  cast.     There  is  an  abundance  of  anxri^s^r.  T-hT"    rrLr^.'--"-   ^f 

i:ravi.-li  and  reddi?h  ai^llito  or  sandstone,  fi'\Kr:z:'^  l^'-'  -.^l!**-  'C  !:*«- 

^'irface  and  throuirh  the  soil  and  subsoil.    In  ar&af  a=v>Qai'»d 

the  Penn  gravelly  loam,  north  of  Everittstown.  west  of  Ji 
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in  8  few  otlier  places  in  this  same  general  region  (the  "Barrens "is 
the  stones  consist  largely  of  small  rounded  quartz  or  quortzite  fnm 
ments  as  well  as  cobblestone  of  the  same  material.  The  stones  on  t)f|, 
areas  mapped  southeast  of  Frenchtown,  near  Milltown  and  Roaw., 
mont,  east  of  Lambertville,  and  west  of  Flemington  consist  largo^ 
of  platy  fragments  of  blue  or  red  argillite,  while  the  areas  mappi^ 
along  the  slopes  of  the  Raritan  contain  much  platy  sandstone.  .^ 

Included  with  the  type  south  of  Clinton  are  two  small  areas  of  aa, 
old,  high,  river-terruce  soil,  largely  sandy  loam,  containing  lai^(^ 
quantities  of  gneiss,  quartzite,  flint,  and  limestone  gravel. 

The  Lansdale  gravelly  loam  occurs  in  many  places  in  Huntcrdoat 
and  Mercer  Counties.  Large  areas  are  mapped  south  of  Croton^ 
near  Cherryville,  and  in  many  other  places.  The  surface  is  hilly  to! 
sloping.  Much  of  the  type  is  found  along  sti-eam  slopes.  Drainag*. 
is  fair,  except  in  spots  where  there  is  seepage  from  higher  slopes.       j 

This  is  a  rather  extensive  soil.  Only  a  part  of  it  is  cleared.  Tha 
native  trees  are  mainly  cliestnut  oak,  red  oak,  hickory,  dogwood,- 
basswood,  maple,  and  chestnut.  Near  the  foot  of  the  Elopes  in  tlitf 
sections  where  the  gravel  is  of  argillite,  beech  and  elm  are  Qumerou&' 
The  type  is  used  for  general  farming  and  dairying.  It  gives  aboufr 
the  same  yields  as  the  Penn  gravelly  loam  except  where  tlie  grar^ 
consists  of  argillite;  heie  the  yields  are  somewhat  lower.  The  type 
is  handled  under  the  same  methods  as  the  Penn  gravelly  loam. 

Land  values  on  this  type  range  from  $20  to  $60  an  acre,  depending 
upon  the  location,  the  kind  and  amount  of  stone  present  (the  areu 
of  argillite  gravel  being  of  less  value  than  the  typical),  and  tfat- 
improvements. 

The  Lansdale  gravelly  loam  needs  the  addition  of  lime.     This  il 
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»ies  flatter  areas  than  the  typical  Lansdale  silt  loam.     The 
dpal  areas  are  situated  near  Barbartown  and  Milltown,  and 
of  Quakertown. 
He  most  important  areas  of  the  typical  Lansdale  silt  loam  are 
near  Quakertown,  Cherryville,  and  Pennington,  north  of 
itoii^  and  in  other  places  in  Hunterdon  and  Mercer  Ck>unties. 
topog^raphy  on  the  whole  is  gently  rolling,  though  in  some  places 
type  is  found  on  slopes.    Drainage  is  well  established  except  on 
^^™^  flatter  areas,  where  the  subsoil  is  sometimes  imperfectly  drained. 
This  is  an  important  soil  agriculturally.     Wheat,  timothy  and 
**Bebrer,  com,  oats,  rye,  and  buckwheat  are  the  main  crops.    The  type 
'^fll nearly  all  under  cultivation,  only  small  tracts  of  a  few  acres  each 
Ifeuag  left  in  timber,  and  these  are  often  on  the  flatter  areas.    Here 
^cbestnut  oak,  red  oak,  chestnut,  elm,  black  walnut,  maple,  hickory, 
to/ip  poplar,  and  dogwood  form  the  principal  growth. 
Dairying  is  an  important  industry,  nearly  every  farmer  having 
from  6  to  18  cows,  usually  grade  Holsteins.    The  milk  is  hauled  to 
the  nearest  milk  station,  where  it  is  iced  and  shipped  directly  to  the 
market.    A  few  farmers  who  live  farther  back  from  the  railroads 
md  their  milk  to  the  local  creameries  to  be  made  into  butter.    The 
dairy  herds  are  gradually  being  improved  by  local  breeding,  but 
many  cattle  are  still  purchased  from  New  York,  Pennsylvania,  and 
Maryland.    Hogs  and  poultry  are  raised  by  most  farmers  in  suffi- 
cient numbers  to  supply  the  home  demand  for  pork  and  poultry 
products,  and  many  have  a  surplus  to  sell.    A  few  farmers  depend 
ihnost  entirely  upon  poultry  raising  for  a  livelihood.     These  are 
generally  people  who  until  recently  have  lived  in  cities. 

Alfalfa  does  well  on  this  type  of  soil,  and  the  acreage  is  being 
extended.  From  three  to  four  cuttings  are  obtained  each  year.  Po- 
tatoes are  grown  by  a  few  farmers  north  of  Trenton  and  near 
Pittstown,  and  very  good  yields  are  obtained.  The  crop  matures 
ibout  the  last  of  August  or  the  first  part  of  September.  Dent 
rarieties  of  corn  are  grown,  the  seed  usually  being  selected  from 
the  owner's  crib.  The  ordinary  yield  of  corn  per  acre  is  45  or  50 
bushels,  but  there  is  a  range  from  40  to  70  bushels. 

Wheat  yields  range  from  15  to  25  bushels  per  acre,  averaging 
about  18  bushels.  Rye  gives  somewhat  lower  yields  than  wheat. 
Hay,  which  usually  consists  of  a  mixture  of  red  clover  and  timothy, 
yields  about  IJ  tons  per  acre. 

The  common  practice  is  to  grow  crops  in  a  four  or  five  year  rota- 
lion.  Com,  oats,  and  wheat  are  each  grown  for  one  year,  followed  by 
clover  and  timothy  for  one  or  two  years.  Dairy  cows  may  be  pastured 
in  the  hay  fields  the  third  season.  Sometimes  rye  takes  the  place 
of  wheat  or  buckwheat,  or  it  may  be  sown  early  to  take  the  place 
of  oats.     Usually  buckwheat  is  grown  as  a  catch  crop  when  some 
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other  crop  fails.  Wheat,  buckwheat,  oats,  and  rye  are  usually  seeds 
with  a  drill.  Moderately  deep  plowing  is  done  by  most  farmei) 
while  some  plow  as  much  as  8  inches  deep.  Wheat  is  drilled  fnM 
September  10  to  20,  except  following  seasons  when  the  Hessian  fl 
lias  caused  considerable  damage,  when.it  is  drilled  three  or  four  week 
later.  Timothy  is  sown  with  the  wheat,  and  the  clover  is  sown  broac 
cast  on  the  wheat  land  in  the  spring.  Good  seed  beds  are  prepared  h 
the  use  of  two  or  three  horse  plows  or  tractors;  disk,  spring-toot] 
spike-tooth,  and  other  harrows;  and  drags  and  roUers.  Cultivate 
crops  such  as  corn  receive  many  cultivations  each  season.  One  an 
two  row  multi- toothed  cultivators  are  in  common  use.  Reapers  an 
binders,  mowers,  hayrakes,  manure  spreaders,  and  other  improve 
farm  machinery  are  found  on  most  farms. 

The  principal  commercial  fertilizer  in  former  use  was  a  2-ft-l 
mixture,  but  at  present,  when  potash  can  not  be  obtained  at  all,  a  1-1 
or  even  a  0.84-10  preparation  is  commonly  used.  The  stable  mi 
nure  made  on  the  farm  is  usually  applied  onsod  before  it  is  plow© 
under  for  com.  From  150  to  250  pounds  of  commercial  fertilize 
per  acre  is  ordinarily  applied  at  the  time  of  seeding  the  small  gruu 
Burnt  lime  was  used  by  nearly  every  farmer  until  a  few  years  »ga 
but  fuel  and  labor  became  so  high  that  the  burning  of  the  natura 
limestone  was  discontinued  in  the  near-by  districts,  despite  the  Ak; 
that  the  soil  needs  liming. 

The  selling  value  of  this  land  ranges  from  $50  to  $150  or  even 
kinore  an  acre.  This  wide  range  is  due  almost  entirely  to  differeima 
in  location.    Near  Trenton  the  price  is  very  high. 

The  Lansdale  silt  loam  as  a  whole  is  handled  well,  but  deeper 
plowing  would  improve  the  condition  of  the  soil,  and  lime  in  some 
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the  sune  is  on  liie  P«es  ^afe  Imhui.    Crr^  do  v«i:  vben  tbe 
'tafiO  is  irell  distzibBted  ibroo^  coe  yoii  lug  tcjesoc  bat  yields 
H  /itber  poor  vhesi  there  ar«  dronsbA.  <!=r«ciAllT  -ji  Qe4d5  where 
k  bedrock  is  close  to  the  ssrfftccL    T^rsjers  stAte  ih^t  much  of  this 
tfpe  can  be  plowed  eariier  in  the  sessoti  than  cui  the  header,  ileeper 
tBiJ&    The  Tilue  of  the  lawi  mi^&  from  **»>  to  S5*'»  or  $»^^  an  acre. 
In  addition  to  the  inchaded  ireas  of  Lai^^  shale  hnni.  a  number 
ftf  small,  onimportant  areas  of  Lttiksdale  loam  are  included  on  the 
loil  map  with  the  TAi»4aU  ah  kam.    Ther  are  practically  confine^i 
Id  the  region  between  Scodcton  and  Sand  Brook.    The  largest  Ixxlies 
oecnr  on  Sandy  Ridge  and  north  of  SergeantsTille.    The  soil  ctnisists 
«f  a  light-brown.  meDow  loam,  which  passes  at  S  to  10  inches  into 
I  Tellowish-brown  loam.   In  a<MDe  places  the  subsoil  has  a  slight  rod- 
di^  cast    In  places  the  soil  is  quite  sandy,  approximating  a  sandy 
loam,  especially  in  Hunterdon  County  to  the  northeast  of  Sergeants- 
▼ille  and  about  half  way  between  Stockton  and  Headquarters.    Un- 
veathered  bedrock  occurs  at  depths  of  3  to  6  feet.    Fragments  of  sand- 
stone, shale,  and  argillite  are  found  in  some  places  throughout  the 
S-foot  sectioiL    The  topography  is  imdulating  or  gently  rolling,  and 
drainage  is  adequate  even  in  wet  seasons.    About  95  per  cent  of  the 
I^nsdale  loam  has  been  cleared.    The  staple  crops  grown  are  (M>rn, 
oats,  wheat,  and  hay  (consisting  of  combinations  of  timothy  an<l 
ciOTer,  or  either  alone).    A  small  acreage  is  planted  to  rye,  buck- 
vheat,  and  potatoes.     Nearly  every  farm  supports  from  0  to  15 
dairy  cows.    Part  of  this  type  has  been  under  constant  cultivation 
for  100  to  150  years,  and  the  yields  are  still  good.    Hay  yinldn  froiri 
1  to  1^  tons,  com  40  to  70  bushels,  oats  30  to  50  bushels,  and  ^hmi 
18  to  25  bushels  per  acre. 

Stony  areas  of  Lansdale  loam  (representing  the  Latimliilii  M/Miy 
loam)  are  shown  on  the  map  with  stone  symbols.  Thu  lAtu^uMtt 
>tonv  loam  is  much  like  the  Lansdale  silt  loam.  Am  tmml  ##f  iUf. 
type  is  wooded,  the  surface  half  inch  usually  couHist^  of  I<'«f  mioM^ 
under  which  is  a  dark-brown  silt  loam  underlain  at  8  or  4  iwUm 
by  yellow  silt  loam  or  gritty  loam  which  passes  into  a  yi«llow  v.lny 
loam  to  clay.  Numerous  stone  fragments,  usually  of  bhj«  or  rtu\ 
argillite,  varying  in  size  from  that  of  an  egg  to  pi<»ceH  M'vcrnl  1p$^ 
m  diameter,  are  found  in  thi^>«(^,  and  in  some  places  oul<'.ro|m  of 

\ 
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bednxrk  occur.     Near  areas  of  the  Montalto  soils  the  surface  mate-^ 
rial  ha."!  a  grarisb  ca-^t  and  the  lover  subsoil  is  slightly  mottled  with  -^ 
yellow  and  pray.    Here  some  of  the  roots  look  as  though  they  had  \^- 
been  subjeited  to  sonie  heat,  and  many  of  them  seem  slightly  fused. 
An  imponant  area  of  Lans>;lale  stony  loam  orrurs  2  miles  north    ■ 
of  Raven  Rock,  while  another  enters  the  Bchidere  area  just  north    ■' 
of  Buttf-nwood  and  extends  in  a  narrow  belt  southwest  of  Snyder- 
lowD.     The  surface  is  sloping  to  steep,  and  drainage  is  fairly  good 
except  in  Ioc:(l  spot*  where  seepage  water  from  higher  slopes  acciUDQ- 
lates.    Very  little  of  thi~  soil  is  cleared.    The  forest  growth  consists 
larjzely  of  red  oak.  white  oak.  and  chestnut  oak.  ash,  some  maple, 
beech,  and  elm.     Che:-tnut  wns  once  an  important  tree.  <   The  few 
cleared  areas  are  u^ed  almost  exclusively  for  pasture.     The  steeper 
slopes  occupied  by  this  soil  >hoiild  be  kept  in  fore^.    Many  nf  the 
better  situated  area^  are  capable  of  being  cleared,  and  some  of  them 
'could  be  made  readv  for  cultivation  with  little  labor. 


The  C'roton  silt  loam  consists  of  u  grayish-brown  to  gray  silt  loam, 
5  to  ^  inches  deep,  overlying  Ught-gray  silty  clay  loam  which  passes 
abruptly  into  gray  clay  anil  this  at  any  depth  from  14  to  i4  inches 
into  a  ver\'  compact,  chocolu  to -brown  or  reddish-brown  silty  clay. 
This  hardpnnlike  layer  usually  contains  considerable  brownish  or 
brownish-yellow,  more  friable  material,  apparently  of  a  c<Hicret)on- 
ari'  nature.  In  many  places  the  upper  subsoil  is  mottled  gimy  and 
yellow,  the  yellow  mottlings  bei-oming  more  marked  with  increase 
in  depth.  In  places  the  soil  is  bmwner  than  typical,  the  upper  sub- 
soil is  a  yellowish  siltr  clay  loam  pacing  into  yellow  ^y  day. 


*. 
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^^*e  isiMfioiL  Other  areas  are  found  near  Pennington  and  Lambertville. 
tried  TjMiiiiii|ie  is  poor  to  imperfect,  owing  to  the  flat  topography  and  to 

tbeyiiiMkard,  impervious  subsoil  layer,  which  prevents  the  proper  cir- 
tly  fnjBlBktioii  of  moisture.  Many  farms  are  underdrained. 
•^"^  rjc^nllllus  is  an  extensive  soil,  and  most  of  it  is  cultivated.  The  prin- 
^^^r  noiiHiI native  trees  are  turkey  or  black  oak,  ash,  birch,  maple,  hickorj, 
[  "^^nwBBwood,  and  post  oak.  The  general  farm  crops  are  grown,  mainly 
^'^^y  ^ijfcn,  oats,  rye,  hay,  buckwheat,   and  some   wheat.     Dairying   is 

^<Xffi».Bitty  ioDtportant  industry,  nearly  every  farm  having  a  number  of 

'  '^tJitjBiilck  cows.    The  average  herd  comprises  about  12  cows.     Holstein 

ituji^Uooi  predominates  in  the  dairy  stock.    Chickens   and   hogs  are 

^ie^BlWin  sufficient  nmnbers  to  supply  the  home  needs,  and  a  few" 

^^tvp^  ■Mers  make  a  specialty  of  poultry  raising. 

"Hi  ■  lie  yields  of  oats,  rye,  and  buckwheat  are  nearly  as  good  on  most 

'  fisn  ■«4e  type  as  on  any  of  the  Lansdale  or  Penn  soils.    Wheat  does  not 

■•well  Some  farmers  report  that  the  crop  drowns  during  the  wet 

mjiriods  in  the  winter.     Com  and  other  deep-rooted  crops  do  not  gen- 

MnUy  give  good  results  except  in  very  favorable  seasons,  as  during 

'^tsL  m^  ^^t  years  the  roots  stand  in  a  water-logged  soil  and  during  dry 

^s^i^mioioda  the  ''  hardpan  ^  layer  prevents  sufficient  moisture  from  ris- 

OagJBg.    Hay  crops  do  well  as  a  rule.    The  common  hay  crop  consists 

^:^0f  eombinations  of  timothy  and  alsike  clover.    Red  clover  does  not 

*  mio  well,  except  where  the  drainage  is  naturally  better  than  typical 

m  md  where  heavy  applications  of  lime  have  been  made. 

I    Crops  are  grown  in  rotations,  the  most  common  one  consisting  of 

■  eom,  oats,  rye,  and  hay.  Buckwheat  is  sometimas  sown  in  Jul}', 
I  ttnially  when  some  other  crop  has  failed  to  come  up  or  when,  because 
I  of  the  late  spring,  the  crop  could  not  be  put  in  at  the  proper  time. 

■  Planting  is  often  delayed  by  the  slowness  of  the  soil  in  drying  out. 
I  Plowing  is  done  with  two  or  three  horse  turning  plows.  Disk, 
I  ^ring-tooth,  and  spike-tooth  harrows,  cultivators,  and  other  im- 
I  proved  farm  implements  are  in  common  use. 

I  Com  land  generally  receives  the  stable  manure,  while  the  small 
I  grains  are  given  acreage  applications  of  150  to  400  pounds  of  com- 

■  mercial  fertilizer,  distributed  in  the  row  at  the  time  of  planting. 
I  This  soil  retains  fertilizer  much  longer  than  well-drained  types, 
I  owing  to  its  flat  topography  and  to  the  underlying  "hardpan," 
I  which  prevents  leaching. 

I  The  Croton  silt  loam  is  known  locally  as  "  white  land,"  "  swamp 
I  land,"  and  "  clay  land."  It  has  a  wide  range  in  selling  value,  from 
S20  to  $60  or  even  more  an  acre,  the  price  depending  upon  the  loca- 
tion with  reference  to  good  roads,  towns,  and  improvements.  Near 
Croton  and  Flemington  many  farms  have  been  sold  at  abnormally 
high  figures  to  city  men,  many  of  whom  have  become  discouraged 
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with  farm  life  in  a  year  or  two,  the  farm  then  going  back  to  lii 
dealer  to  be  resold. 

The  Croton.silt  loam  is  badly  in  need  of  lime  and  artificial  dnn 
age.  Some  of  it  would  be  greatly  improved  by  anderdraiiu|^ 
though  in  mast  cases  draining  can  not  be  easily  accomplished,  owiu 
to  the  hardpan  layer.  Blasting  this  layer  might  improve  tt 
drainage. 

Croton  aUt  loam,  poorli/  drained  phase. — The  Croton  ffllt  Ioa4 
poorly  drained  phase,  has  a  brownish-gray  or  ashy-gray  silt  loftH 
surface  soil,  6  or  8  inches  deep,  overlying  light-gray  or  mottled  gr^ 
and  yellow  silty  clay  loam.  This  passes  quickly  into  mottled,  lilDoe 
ite-yellow,  and  gray  silty  clay,  which  is  underlain  at  12  to  28  \nabm 
by  compact  silty  clay  of  a  limonite -yellow  or  mottled  Indian-EB 
and  limonite-yellow  color.  Rusty-brown  and  dark-colored  concr^ 
tionary  material  is  usually  present  in  this  hardpanlike  lower  subsoa 
This  layer  is  so  hard  and  impervious  that  even  during  the  periods  m 
excessive  rainfall  it  seems  hard  and  very  dry.  Slabs  of  bluish  ac 
reddish  argillite  are  present  in  many  places  on  the  surface  aEl 
through  the  soil  section. 

The  poorly  drained  phase  is  found  in  association  with  the  typioi 
Croton  silt  loam,  occupying  flats  or  depressions  at  the  head  of  oi 
adjacent  to  streams  and  other  places  slightly  lower  than  the  adji' 
cent  typical  Croton  silt  loam  and  other  soils.  It  is  not  an  extensivi 
soil,  and  it  occurs  only  in  small  tracts. 

Part  of  this  phase  is  cleared.  The  tree  growth  differs  from  thtt 
on  the  typical  soil  in  that  there  is  more  birch,  ironwood,  maple,  and 
willow.     Black  haw,  hazel,  and  jewelwood  grow  rapidly.    Sedgci 
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e  Ldiig^  siiak  lottB  is  a  fanwudKfnj  or  AocclaMB-gnj  sk 

passing  at  8  to  10  inckes  mto  MmtiffJ  graj  aad  tcDow  sih  loaai 

ty  day  loam.    In  places  thft  safasoO  k  a  blni^  sakr  ciaj.   There 

tn  abundance  of  chordate-eolaRd  and  grajish  to  bhii^  ^itale 

I  on  the  aor&ce  and  tkiongli  the  smI  and  svfasotL    In  many 

)  ondertying  diak  oomes  vithin  the  ^feot  sectkm.    Near 

ome  platy  sandstone  fiagments  are  scattered  orer  the  sar- 

The  color  of  the  soil  is  grayer  than  that  of  the  TdawAie  soQ& 

Lehi^  shale  loanLoocnis  near  the  Mootako  9oil&    It  is  prob- 

lat  the  parent  rock,  the  TriasEk  diale.  vas  metamorphosed  by 

with  the  dikes  and  introaTe  diecis  of  molten  material  which 

rise  to  the  trmp  rocks  of  the  area.    Some  of  the  most  important 

the  Ldiigh  diale  loam  are  enooantered  in  the  vicinity  of 

xmtheast  of  Unioo,  sooth  of  Ringoes,  and  east  of  Lambert- 

Tbe  type  occupies  gentle  slopes  and  is  well  drained.    The  mot> 

of  the  sabsoil  are  not  doe  to  imperfect  drainage,  hot  hare  been 

partly  by  the  large  amounts  of  shale  fragments,  which  are  in 

stages  of  weathering.    Daring  long  periods  of  drought  crops 

fer  on  this  type  from  lack  of  moisture.    In  places  seepage  water 

Ihmn  tbe  higher  Montalto  soils  g^ves  some  trouble. 

The  Lehigh  shale  loam  is  not  an  extensive  type,  but  nearly  all  of 
it  is  cleared  and  devoted  to  the  general  farm  crops.  The. yields 
ire  about  the  same  as  an  the  Penn  and  Lansdale  shale  loanis^  or 
fOBsibly  lower. 

On  account  of  their  small  extent  some  small  areas  of  Lehigh  silt 
loam  are  included  with  the  Lehigh  shale  loam.  The  surface  soil  is  a 
pay  silt  loam,  underlain  at  6  to  10  inches  by  mottled  gray  and  yel- 
low silt  J  clay  loam  to  silty  clay.  In  some  places  the  mottling  is  more 
fivid  than  in  others.  A  few  fragments  of  hard,  blue  argillite  or  gray- 
ish shale  are  encountered  in  places.  Areas  of  Lehigh  silt  loam  are 
associated  with  the  Montalto  soils.  Some  of  the  most  important 
bodies  are  situated  east  of  Lambertville  in  patches  on  both  sides  of 
the  trap  mountain  extending  northeast  across  the  area.  The  topog- 
rapliy  is  gently  sloping,  and  drainage  is  thorough  or  even  slightly 
excessive,  except  where  seepage  water  from  the  higher  lands  accu- 
mulates. The  type  is  nearly  all  cleared  and  used  for  corn,  oats, 
wheat,  rye,  buckwheat,  and  hay.  Dairj'ing  is  an  important  industry. 
Yields  are  only  fair,  though  slightly  higher  than  those  obtained  on 
the  Lehigh  shale  loam.  The  methods  of  handling  the  soil  and  the 
fertilization  practices  are  similar  to  those  prevailing  on  the  other 
types  of  the  region. 
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BASSADUS    LOAU. 

The  Sassafras  loam  consists  of  8  to  10  inches  of  brown,  mello 
loam  overlying  light-yellow  loam  which  passes  quickly  throug 
reddish -yellow  or  orange-colored  loam  into  reddish-yellow  silty  dl 
loam.  The  lower  part  of  the  3- foot  section  is  lighter  in  texture  tin 
the  upper  subsoil,  ranging  from  sandy  clay  to  coarse  sand.  Varyiii 
amounts  of  small  quartz  gravel  occur  through  the  3-foot  sectid 
usually  increasing  in  quantity  with  depth.  In  places  the  surfiu 
soil  seems  to  consist  largely  of  very  fine  sandy  loam.  A  few  bodii 
are  included  in  which  the  materia)  that  givta  rise  to  this  soil  is  I 
thin  that  the  lower  subsoil  contains  some  red  material  from  ll 
underlying  red  shale. 

The  material  which  gives  rise  to  the  Sassafras  loam  in  the  BeWidtt 
area  is  similar  to  the  soil-forming  material  of  much  of  the  series 
mapped  in  southern  New  Jersey.  It  is  found  overlapping  the  TriB 
sic  sliales  along  the  southern  border  of  those  formations.  In  th 
survey  the  type  is  mapped  in  sliglitly  rolling  areas  north  of  Trenta 
near  Ewingville  and  Trenton  Junction.    It  is  well  drained. 

The  type  is  largely  cleared  and  culti\-ated.  The  principal  tx 
growth  consists  of  white,  red,  chestnut,  and  black  oak,  dogwood,  as 
and  some  chestnut.  Most  of  the  chestnut  trees  are  dead.  The  t^ 
is  higlily  prized  for  the  growing  of  com,  oats,  wheat,  and  hfl 
Some  rye  and  buckwheat  are  grown,  and  small  areas  are  devofc 
to  alfalfa  and  potatoes.  The  yields  are  equal  to  those  obtained  i 
the  best  parts  of  t)ie  Lansdale  silt  loam  or  loam.  Much  of  the  type 
located  so  close  to  Trenton  that  its  value  for  building  sites  greatJ 
exceeds  its  farm  value. 


y  of  elm,  dogwood,  basswood,  willow,  sycamore,  oak,  and  beech. 
I  mucky  spots,  for  example,  west  of  Hope,  a  marshy  growth  con- 
^  of  sweet  flag,  reeds,  and  water-loving  grasses  is  found. 
I  PapakatiDg  sUt  loam  is  used  mainly  for  pasture.  The  cleared 
trtly  reclaimed  areas  make  dependable,  permanent  pastures,  but 
itter  areas  can  only  be  pastured  during  droughts,  owing  to  their 
Mndition  at  other  times.  Part  of  the  type,  as  along  the  northern 
f  the  Great  Meadows,  is  used  for  the  production  of  hay,  which 
an  average  yield  of  over  1  ton  per  acre. 
3  soil  could  be  made  one  of  the  most  valuable  types  in  the  area 
e  production  of  forage  if  the  drainage  were  improved  and  the 
imed.  Cabbage,  lettuce,  onions,  and  many  other  crops  should 
d,  as  well  as  the  general  farm  crops. 


Genesee  silt  loam,  in  its  typical  development,  is  a  brown  to 
jrown  silt  loam,  passing  at  15  to  20  inches  into  yellowish -brown 
lay  loam  and  this  into  yellow  or  yellowish-brown,  friable,  silty 
The  type  is  exceedingly  variable.  One  boring  may  show  typi- 
iterial,  while  a  few  feet  away  the  soil  may  be  much  sandier. 
:  the  streams  the  sand  content  is  usually  larger, 
re  are  included  with  the  type  some  patches  of  poorly  drained 
>o  small  to  separate.  In  the  Great  Meadows  some  of  the  bet- 
tined  bottoms  have  been  mapped  as  Genesee,  although  the  sub- 
i  places  closely  resembles  that  of  the  Papakating  silt  loam. 
are  also  some  included  areas  of  Genesee  sandy  loam.  In  places 
tl  contains  considerable  gravel  of  gneiss,  quartzite,  flint,  end 
)De,  but  little  mica. 
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Many  of  the  bottom  areas  have  been  cleared  of  trees  'and  ande^ 
growth.  The  principal  frrowth  in  the  uncleared  areas  consists  ti 
willow,  elm,  sycamore,  tulip  poplar,  hickory,  maple,  an 
gum,  with  an  undergrowth  of  black  alder  and  hazel, 
areas  are  devoted  chiefly  to  pasture  grasses.  They  afi 
pasturage,  even  during  periods  of  drought.  Dairy  cattl 
nearly  every  farmer  on  the  adjacent  upland  and  pasturii 
toms.  (See  PI.  Ill,  fig.  2.)  Some  areas  are  devoted  to 
of  corn,  and  in  favorable  seasons  very  good  results  are 


The  Codorus  loam  typically  consists  of  a  brown,  gi 
silty  loam,  underlain  at  12  or  15  inches  by  light-brown 
brown  loam  or  gritty  silty  loam.    In  many  places  the 
is  a  sandy  clay,  sandy  loam,  or  sand,  and  it  varies  i 
reddish  yellow  to  yellow  or  mottled  yellowish  and 
Gravel  and  mica  flakes  are  common  in  the  subsoil,  an 
are  present  throughout  the  3-foot  section  in  places.    < 
and  bowlders  occur  in  many  places;  ai-cas  where  they  i 
are  shown  on  tlie  map  by  symbols.    Where  the  draina^, 
soil  and  subsoil  show  more  or  less  mottling  with  rusty  brown  or 
dark  drab.    There  are  included  some  areas  of  gravelly  loam,  gravelly 
sandy  loam,  and  silt  loam. 

Most  of  the  material  giving  rise  to  the  C<xlonis  loam  is  wash  from 
the  crystalline-mountain  soils  (Chester  or  Montalto),  but  along  some 
streams  it  includes  wash  from  the  limestone  soils,  and  in  fact  ptit 
of  the  type  really  represents  the  Huntington  silt  loam.  Near  the! 
head  of  some  of  the  drainage  ways  there  is  more  or  less  oollavUll 
wash  in  the  shallow  denrpssions. 
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0.  I.— Characteristic  Qroup  of  Farm  Builoinqs  on  the  Penn  Silt 
Loam,  near  Rinooes. 

The  iiapogaphf  is  ■v.mmr-i  to  much  ol  Ihe  Ijpt. 


Fio,  2.— Genesee  Silt  Loam,  near  Great  ^ 

OrsiUig  Is  the  prlndpel  use  made  o(  IhLs  soil. 


Raport  of  Bursau  of  Soils,  u.  S.  Dapt.  of  Airlcultura,  1 


FiQ.  i.-Harvestinoano  Packing  Onionson  Muck,  near  Great  Meadow 


■  plaocs  vlwn  the  ^raioMXt  u  mMrhct  c?  iK>:-r  the  5cb^<J 
lal  led  aad  tcUov  <w  gnj  uid  nijfTv  «-  usi^ 
IhiiiiiiliiH  sih  laun  is  s  fira-tKUoBi  ioil  nsaoite  lftrs^!T 
k  from  tin  Pcnn  ud  T^tw.^U  aoiis.  Ii  <>Br=;?  in  H'=i>t«'(ioc 
V  and  Someraet  CoomieE  alone  =n«Asc  vnu;^  flo«  uirc^ijr^ 
Bsdale  »i»d  Penn  soils.  Tbc  lfcrr«»  nn^i  -rvifst  ">:n.:<=s  oem- 
r  the  type  an  those  along  the  Sccth  Bivkdi  oi  the  RtrTtia 
The  type  as  a  vbi^  is  &iriy  well  dnizioi  for  a  't*:<t<:>iii  ioiL 
is  subject  to  oToflov  during  period:  of  exceaTe  ptvciphatioc. 
illy  where  it  bordo?  the  anaUer  stmms. 

rly  all  the  type  has  been  beared  of  the  satire  sTo«ih  of  vil- 
'camore,  pin  oak.  elm.  shagbark  hickory,  ash.  and  alder.  Often 
the  bottoms  have  been  deared  wilVnr  and  sycamore  are  allowed 
w  aloo^  the  creek  banks.  The  principal  ose  made  of  the  type 
pasturing  of  dairy  cows.  It  sapports  a  Ew>i  growth  of  nalJTe 
s  wluch,  owing  to  the  hi^  level  of  the  water  table,  do  not 
mndi  even  daring  periods  of  droogfat.'  Small  areas  here  and 
uc  ealtivated.  and  when  the  crops  are  not  killed  by  orer^ws 
■nt  jidUs  of  ctHii.  oats,  and  wheat  are  obuined.  In  most 
,  bowerer.  the  rifk  of  Ioes  is  nmsiderable.  and  unless  t\^  stream 
sis  are  deepened,  dikes  bnilt,  or  floods  prereoted  in  some  other 
ultiTation  of  the  type  is  more  or  Wsb  hazardous.  Some  areas. 
er,  are  inmtdated  so  rarely  that  they  can  be  farmed  profitably. 

Roanoke  alt  loam  consists  of  browiUEh-gray  or  gray  siH  loam, 
6  incheB  deep,  overiying  whitifii  silt  loam  which  passes  at  10 
Eicbes  into  a  mottled  env  and  vellow  siltT  rlav  mntaininir  mn. 


66  FIELD  OPERATIONS  OF  THE  BITREA.n  OF  SOILS,  inT. 

The  Roanoke  silt  loam  has  been  cleared  and  is  used  largely  for  pjl 
turing  dairy  cattle.  Some  areas  are  devoted  to  the  productkmv 
com,  hay,  oats,  rye,  and  buckwheat.  j" 

BIBDBBOBO  SILT  LOAU.  f 

The  typical  Birsboro  silt  loam  is  a  chocolate<brown  or  browns' 
Indian  red  silt  loam,  10  or  15  inches  deep,  overlying  Indian-red  am' 
clay.  In  many  places,  as  in  the  areas  near  Flemington  Jjinction,-V 
surface  soil  is  a  light-brown  or  yellow-brown  silt  loam  about  1 
inches  deep,  and  the  subsoil  is  a  yellow  silty  day  to  gritiT'  cla 
Where  the  drainage  is  imperfect  the  subsoil  is  slightly  mottied  wV 
yellow  and  red,  or  yellow  and  gray.  The  texture  of  the  soil  | 
mapped  ranges  to  a  loam  or  gravelly  loam  in  places.  Pockets  I 
sand  are  sometimes  encountered,  and  occasionally  the  lower  subetzJ 
is  sandy  in  texture.  * 

The  Birdsboro  silt  loam  is  developed  on  flat  to  sli^tly  imdalatii| 
stream  terraces  in  Hunterdon  and  Mercer  Counties.  It  repreaeBl 
reworked  alluvium  derived  from  Penn  and  Lansdale  material.  HI 
largest  areas  are  mapped  along  the  South  Branch  of  the  BariM 
River  south  of  Clinton.  The  type  is  naturally  well  drained,  thoii|d 
patches  occur  here  and  there  in  which  the  drainage  is  imperfecta  1 
is  not  an  extensive  soil,  but  nearly  all  of  it  is  cleared  and  cultivate^ 
Good  yields  of  corn,  oats,  wheat,  and  hay  are  obtained.  Com  do# 
especially  well  in  most  places.    Dairying  is  an  important  indnstzi 


Muck  consists  of  black,  well-decomposed  vegetable  matter  contain 
ing  some  inorganic  or  mineral  material.    The  organic  deposit  is  9 


icipaJ  plants. 

;jpe  is  important  agriculturally,  all  the  larger  patches  being 
«d.  Celery,  onions,  and  lettuce  are  the  principal  crops,  oocu- 
iiUy  90  per  cent  of  the  developed  area.  Com  does  very  well 
p*own  by  some  farmers  who  have  only  a  small  patch  of  Muck 
ag  fields  of  upland  soil.  In  some  cases  where  this  type  has 
irtly  reclaimed  it  is  used  for  pasturing  herds  of  dairy  cows 

periods  of  drought.    It  is  only  during  such  times  that  it  is 
>  to  allow  stock  to  pasture  on  it,  because  of  its  miry  nature. 
OS  ordinarily  yield  from  400  to  800  bushels  per  acre.    Growers 
■at  from  600  to  700  bushels  is  considered  a  fair  crop,  but  900 

is  often  obtained.    Varieties  of  white,  yellow,  and  red  onions 
}wn.    Celery  is  the  principal  crop  on  most  Muck  farms. 
fields  of  excellent  celery  and  lettuce  are  obtained. 
i  is  held  for  the  most  part  in  large  tracts  and  leased  to 

farmers  in  plots  of  8  to  15  acres.  The  tenants  are  nearly  all  - 
lers,  largely  Poles.  As  a  rule  the  whole  family  helps  with 
rk.    The  land  is  plowed  in  the  fall  or  early  in  the  spring, 

or  2  horse  turning  plowa  The  seed  is  sown  in  rows  usually 
,8  inches  apart.  The  crops  receive  many  cultivations  during 
son,  small  hand  cultivators  being  used.  A  few  growers  plant 
d  in  rows  3  feet  apart,  and  till  with  a  one-horse  cultivator. 
>mmon  practice  is  to  plant  lettuce  early  in  the  spring  and 
n  as  this  crop  is  harvested  to  follow  with  celery  or  onions, 
are  harvested  during  September,  when  lettuce  Is  again  planted 
larvested  the  same  fall,  provided  frosts  do  not  come  too  early, 
imes  onion  seed  is  planted  in  September  for  "  sets."  Another 
m  system  is  to  plant  early  white  onions  in  April  and  follow 
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directly  to  the  f«nns.  Each  ye&r  mn  increasiiig  percentage  of  M 
crop  is  hauled  to  the  markets  over  improved  roads  in  autotnoip 
trucks. 

The  fertilizer  fonneriy  used  was  the  ccnnmon  3-8-10  prepantii^ 
and  1  ton  to  the  acre  was  the  usual  application.  Since  potash  ill 
hard  to  get  the  growers  use  any  kind  of  fertilizer  they  can  obtK 
In  1917  some  used  1  ton  of  a  2-^  mixture  to  the  acre,  while  otU 
nsed  the  same  amount  of  a  1-10  or  3-10  preparation.  Soam  giuwa 
beliere  that  the  shortage  of  potash  was  the  direct  cause  of  the  practJA 
failure  of  the  lettuce  crop  of  1917.  Stable  manure  is  used  by  soa 
growers,  but  they  report  that  weeds  are  nearly  impossible  to  tM 
trol  when  this  is  used,  though  the  effect  on  the  crops  is  very  beni 
ficial.  ■ 

Muck  lands  are  rented  under  both  the  share  and  cafih  reott  ql 
terns.  Under  the  former  the  owner  furnishes  everything,  includu 
the  seed  and  fertilizer.  He  also  plows  and  prepares  tiie  seed  bd 
and  hauls  the  crop  to  the  freight  station.  The  operator  funusU 
the  labor  only,  and  each  receives  half  the  crops.  The  owner  dire« 
the  work  and  has  chai^  of  selling  the  crop.  Under  the  cash  systai 
the  renter  pars  $15  to  $"20  an  acre,  besides  paying  rent  for  Qui  ham 
and  bam.  The  many  smaller  details  are  arranged  variously  h 
different  persons. 

Areas  of  Muck  large  enough  to  sell  separately  bring  from  $1 
to  $500  an  acre,  depending  upon  the  extent  of  clearing  and  recti 
tnation.  a?  well  as  the  condition  of  the  ditches,  the  nearness  I 
good  roads,  the  depth  of  the  oiganic  material,  and  the  buildin|B 
Under  the  best  conditions  it  is  the  highest-priced  land  in  the  Beir 
dere  area. 


ig  oi  onions,  ceiery,  ana  leixuce.  nere  coe  yieioa  compare 
biy  with  those  on  the  deeper  Muck. 

th  of  Yienna  in  the  Grreat  Meadows  section  a.  so-called 
IS  "  company  has  been  at  work  tor  several  years,  skimming  off 
ganic  mantle  right  down  to  the  clay  or  sandy  layer,  leaving 
barren  area  in  the  place  of  the  once  wonderfully  fertile  mate- 
Such  areas  are  included  with  the  Muck,  shallow  phase.  Some 
>t  has  been  made  by  the  company  to  reclaim  these  ajreas,  but 
ort  to  this  time  (1917)  has  been  without  si 


^h  stony  land  includes  areas  which  on  account  of  roughness 
face,  due  to  stones  and  bowlders,  rock  outcrops,  or  steepness 
pe  have  little  or  no  agricultural  value.  Limestone,  gneiss, 
one,  and  shale  stones  occur  through  the  soil.  The  type 
ents  extremely  stony  or  rough  areas  of  several  of  the  regular 
or  shale  loam  soil  types,  and  does  not  differ  to  any  extent 
racter  of  the  soil  material. 

river  bluffs  and  very  steep  slopes  alon^  the  Delaware  River 
important  bodies  of  the  Rough  stony  land.  Other  important 
oocur  here  and  th«re  along  the  slopes  of  the  gneiss  mountains 

northern  half  of  the  area.  Smaller  developments  are  mapped 
the  steep  sides  of  small  streams,  especially  in  the  shale  regions, 
igh  stony  land  is  valued  almost  wholly  for  the  timber.  Sheep 
g  might  be  profitable  on  some  of  the  less  sloping  areas. 

StTHMART. 

Belvidere  area  is  situated  in  the  southwestern  part  of  north- 
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levd.    The  area  falls  within  two  diainaga  baans,  thosB  of  the  ^^'■m 
ware  and  Karitan  Siveis.  the  former  draining  fully  three-fourtha  ^^ 
its  total  extent  -r 

The  population  is  ccMnposed  hugely  of  descendants  of  the  earL 
settlers  and  other  white  persons  of  native  birth.    The  foreigners  ■     ^ 
a  class  are  confined  to  the  many  manuf  actoring  towns,  though  tocalk^ . 
as  near  Great  Meadows,  foreign-born  persoais,  especially  Poles,  foif  — 
the  main  laboring  or  renting  class.  ^  - 

The  area  is  favorably  situated  with  reference  to  numerous  1 
centers  of  population,  such  as  New  York  City,  Philadelphia,  ■ 
the  coal  and  manufacturing  r^ions  of  the  I^ckawanna,  Wyt 
and    Schuylkill    Valleys    of    Pennsylvania.      Numerous 
canals,  and  pikes  connect  aU  points  of  the  area  with  these  markel&  | 

The  climate  is  cbatacterized  by  imther  cold  winters  and  wan  ' 
pleasant  summers.    The  growing  seascm  in  the  northern  part  of  ti 
area  is  nearly  a  month  shorter  than  in  the  southern  part.  ^— 

Agriculture  in  the  Belvidere  area  consists  of  the  growing  of  soehi^- 
general  farm  crops  as  wheat,  oats.  com.  rye.  buckwheat,  and  hq|^ 
(timothy  and  clover),  together  with  dairying.  Fruit  and  poultrj^c. 
products  are  important  locally.  Areas  of  soil  especially  adaptej^> 
to  the  production  of  celery,  lettuce,  and  onions  make  these  products- 
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of  celery,  onions,  bjuI  lettuce.  The  largest  bodies  occnr  near 
:  Meadows. 

e  Berks  shale  loam  and  the  Chester  soils  represent  the  Appa- 
m  Mountain  province.  The  Berks  soil  occupies  rolliog  areas 
elevation  just  slightly  above  the  limestone  valleys.  It  is  well 
ed  or  even  excessively  drained,  but  is  well  suited  to  general 
crops.  Irish  potatoes  seem  to  do  well,  though  they  are  not 
sively  grown.  The  Chester  gravelly  loam  and  loam  are  the 
two  members  of  the  Chester  series  under  cultivation.  They 
ood,  well-drained  soils,  devoted  chiefly  to  the  growing  of  com, 
rye,  and  hay.  Peaches  were  produced  in  large  quantities  in 
ir  years  and  a  few  escellent  orchards  of  peaches  and  apples 
to-day.  The  Chester  stony  loam  is  for  the  most  part  in  forest, 
rupies  more  sloping  areas  than  the  other  types  and  is  used  only 
>rest  and  pasture  land.  Some  of  it  can  be  cleared  of  stone  and 
r  and  converted  into  tillable  land. 

e  cmly  soil  mapped  in  the  Limestone  Valleys  province  is  the 
rstown  silt  loam,  which  has  a  well-established  reputation  for 
ictiveness.  It  is  well  drained,  free  from  large  stones,  and  in 
way  suited  to  the  growing  of  general  farm  crops, 
the  five  series  of  soils  found  in  the  Piedmont  Plateau  the  Penn 
Liansdale  are  the  most  extensive.  They  are  used  for  the  gen- 
"arm  crops  common  to  the  region.  The  chief  difference  between 
series  is  in  color,  the  Penn  being  deeper  brown  or  redder 
the  Lansdale.  The  silt  loam  areas  of  each  series  are  the 
productive,  crops  on  the  shale  loam  type  being  subject  to 
fht  unless  the  season  be  very  favorable.  The  Peun  gravelly 
seems  to  be  better  adapted  to  the  production  of  peaches  than 
le  other  soils.  The  Croton  silt  loam  for  the  most  part  is  less 
y  esteemed  than  the  adjacent  soils.  Farmers  report  that  the 
age  is  imperfect,  and  early  crop-s  are  often  drowned  out,  while 
iter  ones  often  suffer  from  drought.  Shallow-i-ooted  crops  seem 
.  best.  The  poorly  drained  phase  is  used  almost  wholly  for 
re.  The  Lehigli  shale  loam  is  used  for  the  coinaion  general 
crops.  It  does  not  give  as  good  returns  as  the  Penn  and 
laic  soils.  The  Montalto  stony  loam  has  not  been  cleared  of 
■r.  The  silt  loam  of  the  series  is  considered  to  be  well  adapted 
lit^,  especially  peaches. 

e  Sas-safras  loam  is  the  only  type  mapped  in  the  Coastal  Plain 
nee.    It  is  a  strong,  well-drained  soil,  but  owing  to  its  locution 
d  near  Trenton  it  is  little  used  for  farming. 
e  River  Flood  Plains  province  includes  the  soils  of  both  the 
;es  and  second  bottoms,  and  the  present  flood  plains,  or  tiist 
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The  first  bottom  soils  of  the  area  are  alt  used  for  paBtnriny 
cows.  Tliey  seem  to  be  well  suited  to  this,  as  they  affocd 
green  pasturage  when  the  grass  in  upland  pastures  has  been 
by  the  hot  summer  weather.  The  Papahating  silt  loam  is  jmi 
the  swampiest  of  the  bottom  soils.  The  Grenesee,  Cod(»ii^ 
Bermudian  soils  are  cultivated  in  a  few  of  the  best-draiqad 
ations.  The  Birdsboro  silt  loam  occupies  the  second-bottiMB 
of  the  Piedmont  region.  It  is  a  well-drained,  productive  soil. 
Boanoke  silt  loam  is  an  unimportant  soil  because  of  its  imgi 
drainage.    It  is  used  chiefly  as  pasture  land.  , 

Rough  stony  land  includes  areas  where  argiculture  is  impraed 
because  of  the  numerous  stones  and  the  steep  topography. 
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Letter  of  Transmittal 


.     February  21,  1921. 
Hon.  Edward  I.  Edwards,  Oovemor  of  New  Jersey. 

Sir — I  transmit  herewith  the  manuscript  of  a  report  "A  List  of 
Bench  Marks  in  New  Jersey  Revised  to  1920,"  prepared  under  the 
direction  of  Henry  B.  Kiimmel,  State  Geologist,  and  recommend  its 
publication. 

This  report  gives  the  results  of  the  lines  of  levels  which  engineers 
connected  with  this  Department  have  run  at  various  times,  and  mate- 
riallv  extends  the  series  of  established  Bench  Marks  heretofore 
recorded. 

The  determination  of  the  exact  height  above  sea  level  of  a  large 
Dumber  of  points  throughout  the  State,  particularly  where  located  in 
our  centers  of  population,  is  of  great  importance  to  engineers. 

Yours  very  respectfully, 

ALFRED  GASKILL, 

Director, 
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Inb^uction 


The  work  of  establishing  additional  bench  marks  throughout  the 
State  for  the  use  of  engineers  and  others  was  continued  during  the 
field  season  of  1919.  It  was  in  immediate  charge  of  Mr.  Loren  P. 
Plummer,  Jr.,  who,  under  the  direction  of  Mr.  C.  C.  Vermeule,  had 
in  previous  years  run  many  of  -the  lines  described  in  Bulletins  17  and 
19.  The  work  was  done  ^^-ith  the  same  degree  of  accuracy  as  obtained 
in  the  earlier  levels  and  as  set  forth  in  dertail  in  these  bulletins. 

Mr.  Plummer  with  a  rodman  was  in  the  field  during  the  periods, — 
April  1-June  28,  July  7-14  and  November  3-29.  The  lines  leveled 
over  aggregated  347  miles  not  including  many  short  runs  between 
bench  marks.  Seventy-four  miles  of  the  total  were  run  in  the  northern 
counties,  while  235  miles  were  run  and  38  miles  re-run  in  South 
Jersey. 

In  the  northern  part  of  the  State  the  lines  leveled  over,  the  length 
of  each  line  and  the  closure  effected  with  bench  marks  that  had  been 
estalblished  in  previous  years  are  as  follows: 

1.  From  High  Bridge  to  Wharton  via  Long  Valley  and  Flanders, 
along  the  New  Jersey  Central  Eailroad  —  25  miles.  Checked 
within  — 0.065  feet. 

2.  Morristown  to  Montclair  via  Whippany,  Cald(well,  Great  Notch, 
along  the  Morristown  and  Erie  and  the  Erie  Eailroad  respectively 

—  23  miles.    Checked  within  —  0.02  feet. 

3.  Morristown  through  Great  Notch   (on  line  2)   to  Little  Falls 

—  19  miles.    Checked  within  —  0.34  feet. 

4.  Jersey  City  (near  the  Pennsylvania  Railroad  ferries),  through 
Bayanne  to  Elizabeth — 13  miles.     Checked  within  —  0.19  feet. 

5.  Jersey  City  (Court  House)  along  the  heights  to  Guttenburg 
and  return  to  New  Durham,  8  miles.  Checked  at  New  Durham 
within  — 0.135  feet. 

6.  Jersey  City  (near  the  Pennsylvania  Railroad,  ferries)  to  Hobo- 
ken  and  return,  3  miles.     Closed  within  -\-  0.03  feet. 
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a  CO-NSERVATIOX  ASD  DEVELOPMENT. 

Id  the  soutliem  part  ot  Vlie  State,  the  lines  run  and  the  distance 
leveled  on  each  line -aregiven  below.  The  routes  are  shown  on  the 
maj..  Plate  1.  .    '  ■'.';  - 

7.  HobbinpvfU^  to  Mount  Holly  via  A  lien  town,  Sew  Egj-pt,  Pem- 
bertuii^nd  £irmingliain,  along  the  highway  and  railioad  —  31  miles. 
.  ^.  Mdunt  Holly  to  Camden  via  Medford  and  Haddonfield — 34 
iiiilef. 

9.  Haddonfield   to   Winslow   via  Karkwood  and  Ateo — 22    miles. 

10.  .\tco  to  Camden  via  Williamstown,  Glassboro,  Woodburt'  and 
Gloucester  and  re-run  in  the  reverse  direction — total  66  miles. 

11.  CJlassilwro  to  Woodbury  via  Mulliea  Hill  and  Swedesboro  —  23 
miles. 

I'i.  Glai-sboro  to  Swedesboro  via  Elmer,  Daretown,  WoodstowTi — 
26  mile?. 

13.  M'ood^town  to  Salem  via  Alloway  and  Qainton — 14  miles. 

14.  AVoodbury,  Bridgeport,  Center  Square,  Pennsgrove,  Center 
Square.  .Suedesboro  —  32  miles. 

l-T.  Klmer  to  Bridgeton  —  13  miles. 

16.  (.!lasE])oro  to  Yineland — with  5  miles  re-run — total  22  miles. 

The  initial  elevation  at  Robblnsville  waa  an  adjusted  bench  mark 
on  the  Perth  Amboy-Bordentown  line  run  in  1916,  This  elevation 
was  carried  throughout  the  above  routes.  The  result  of  the  tests 
on  existing  benches  in  thi=  section  as  determined  from  1885  to  1888 
and  the  distance  of  each  from  Robbinsville,  is  shown  in  the  following 
table: 

Distance  from     DilTereace 
RobbiDsvllle  With 

Route  No.  Miles  1888  B.  M. 


the  line  irom  Boraentown  tnrougn  Buningion,  ueacoD,  Blount 
llv  and  Merchant Tille  was  used  in  conjunction  with  the  original 
ches  as  a  ba^i^  for  the  final  adjustment?. 

The  emtire  cost  of  the  field  work  was:  Salaries,  $1391;  traveling 
enfi«e,  $890.26;  miscellaneous,  $16.87;  total,  $3398.13,  an  average 
$6-62  per  mile.  As  a  result  of  the  «a?on"s  operations,  583  new 
marf  bench  marke,  and  325  recondarv  elevations  ireri?  eRtablished, 
I  18  old  hench  marks  recovered  at  an  average  cost  of  $3.83  per 
mary  bench  mark,  or  $2.48  per  mark  for  both  the  priniarj-  and 
ondary  elevations, 

[n  accordance  with  custom  the  primarv  benches  are  indicated  by 
«fes  cot  on  permanent  structures.  The  Becondary  points  are  not 
'tingaiebed  by  a  mark,  but  are  easily  identifiable  points,  such  a-^ 
il  joints,  switch  frogs,  etc.  Since  the?e  points  are  subject  to 
ght  changes  in  elevation,  their  heights  are  given  only  to  the 
are^t  tenth  of  a  foot,  and  no  distinguishing  marks  have  been 
iced  on  them.  Their  elevations  have,  Jiowever,  lieen  as  carefully 
temiined,  checked,  and  adjusted  as  those  of  the  primary  marks. 
id  they  are  listed  in  the  belief  that  where  a  high  degree  of  arcuracy 
not  needed,  they  may  serve  equally  well,  and  save  running  level.* 
om  a  more  distant  primarj-  mark.  The  fact,  however,  that  the 
eration  of  most-  of  them  is  subject  to  change  must  not  be  over- 
oked. 

The  lists  published  in  the  following  pages  include  all  the  hench 
arks  detennined  during  1919,  as  well  as  some  established  in  pre- 
TOB  years,  together  with  many  previously  published  in  Bulletins  K 
id  19.  For  some  counties  as  noted  in  the  text  these  lists  supersede 
I  preTXoas  lists.     For  other  counties  Bulletins  1"  and   19  should 
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Datum  plane  U  mean  tide  level  at  Sandy  Hook 


BERGEN  COUNTY.* 

IIDLAND  PARK.  Eleva.,  191.92  ft. 

A  cross  5.2  feet  west  of  the  west  rail  and  about  1.5  feet  lower,  on  the 
iterly  end  of  northerly  abutment  of  N.  Y.  S.  &  Western  railroad  bridge 
»r  a  railroad  about  200  yards  southerly  from  the  Susquehanna  station. 

le  mark  is  on  the  horizontal  portion  of  the  wing  wall  nearest  the  track 

id  is  near  the  vertical  break  in  the  wing. 

IIDGEWOOD.  Eleva.,  138.97  ft. 

A  cross  on  the  water  table,  4.5  feet  above  the  sidewalk  at  the  north- 
comer  of  the  First  National  Bank  located  on  the  southwest  comer 
Ridgewood  Avenue  and  Prospect  Street. 

tIDGEWOOD.  Eleva.,  135.92  ft. 

A  cross  on  the  northerly  end  of  blue  stone  door  sill  of  the  up-stairs 
itrance  on  Broad  Street  to  the  Wilsey  building  on  the  northeast  corner 
west  Ridgewood  Avenue  and  Broad  Street. 


Secondary  Bench  Marks.' 
ICAMP  QAW. 
North  rail  at  the  station. 

CRYSTAL  LAKE. 
Rail  at  station. 

OAKLAND. 
Rail  at  sUtion. 

iWORTENDYKE. 

Rail  at  station. 

[WYCOFF. 

Rail  at  station. 


381.8  ft. 

344.4  ft. 
273.6  ft. 
271.2  ft. 

345.5  ft. 


BURLINGTON  COUNTY. 
IBEVERLY.  Eleva.,  35.71  ft. 

A  cross  on  the  outer  corner  at  the  north  end  of  door  sill  of  entrance, 
[•II  the  west  face  of  Beverly  Presbyterian  Church  on  Warren  Street  near 

llEVERLY.  Eleva.,  32.65  ft. 

A  cross  on  the  outer  edge  at  the  northerly  end  of  blue  stone  door  sill 
IH  Cooper  Street  entrance  to  Mechanics  National  Bank.  The  cross  is 
fiamediately  below  the  hinge  of  the  left  door. 


>Sc«  Bulletin  17.  1016.  for  list  of  other  primary  bench  marks  in  Bergen  County. 

^-Rall  at  station**  means  rail  Joint  nearest  center  of  «rtatIon.  "Rail  at  croRsinR  * 
f^eans  rail  joint:  If  there  is  no  rail  Joint,  the  elevation  Is  taken  on  the  rail  In 
'/be  center  of  the  roadway. 


(11) 


12  BIRLIXGTOX  COUXTY. 

BEVERLY.  Elcva..  36.22  ft. 

A  cro)^s  on  ihe  Eouih  «Dd  of  door  Fill  of  tb«  most  soatherlr  entraoo 
on   Ih^    'ast   face  of   the  public   school,  a   red   brick   building    on    l^anK 
Street  near  Oak. 
BIRMINGHAM.  Eleva^  30.88  ft. 

A  f.Tosa  on  thf>  nonheaet  comer  of  the  bridge  seat  at  the  north  end  a 
west  abiumi^nt  of  railroad  tH'idge  over  Rancocas  Creek  about  O.S   mile 
ea.-t  of  the  station. 
BIRMINGHAM.  Eleva..  35.18  ft. 

A  i  cr:<~  on  the  northwest  comer  of  -^tone  on  which  r^^ts  the  norib- 
eriy  s!-Li>i>ort  of  waf^r  tower  hetwei'ii  the  Camp  Dii  and  Whitings  brand 
of  the  Feiir.aylvania  Railroari  about  one-half  mile  east  of  the  station. 
BIRMINGHAM.  Elcva..  31.33  ft 

On   III"  nio-l  loutherly  of  Two  bolts  on  top  of  the  nonhwe-t  wingwak 
of  ijiiiU''.'  ov'-r  r.ic—   l'"'   y.-.nU   tjorth  of  Birmingham   railroad   stati.m. 
BIRMINGHAM.  Eleva.,  31.09  ft 

A  I  rn  .  oil  till'  north-^a.-t  corner  of  a  lar^e  stone  on  the  nxirlh  end  a 
•■(.u!(;i^j  t  v.ii:cwjll  (if  tirtdcc-  ov<-r  rnce   li'''  yards  !iorih  of  the   rniiroa* 

eORDENTOWN.  Eleva..  65,73  ft 

A  i.o  s  .1  ui.-  f'lr  --.f  -h.  .■'?.-.irway  Hnd  at  the  galvanizpcl  iron  newe 
p. I  t.  i,!i  \h-:  I  >)i. Tit.'  Ija-  ■  if  wat'-v  tower,  al>oiit  one  mile  northf-ast  C 
t(.  i'-i.;i-yii\u  t:i  i:.iir  ;,.i'i  ^r.A\.':i.  ,;!or.c  tUv  Camden  and  .\mboy  hranct 
BORDENTOWN.  Eleva..   46.77   ft 

A  r:o-;  •■■■.  ".'    •'.■■vW.  -•.•\  '■■;  ''.-^  mi.-.it  mrtherlv  ba^^emeiil  wiiviow  at" 
of  v,-;:,. !',.■-■.-  o:-.   Hi      ■■■.■  -t   t.-..   ■    ■!   .i  r?d  brii-k  structure  in  th"  ymd  of  UK. 
IJ-i-.:.:.:- V.1I    MillLL.rv  A.uiM.iv.      T::e  bii-l.iSrs  U   Uip  ra^:=l   wcstcrlv  on 
Oil  ll^i^  fci'.uii'!-, 
BORDENTOWN.  Eleva.,  24.17  ft 

.\   iri..-,L:-  . -u  in  i'.i>l!;3  -:oii>>  a',  the  <-a>i  end  of  th.>  :>n\i:h   nli-.lniec 
or  i,,i!r:..-l   Liii;.-'-  ov.i-  I'lM.iwny.  y.-.^t  north  of  Bonientown  s;ntion. 
BORDENTOWN.  Eleva..  17.00  ft 

A    i-i'i.   -   o;i    It.r    oi:t.T   mnifr   at    tli.^    north    end   of   northeast    c— :i(:reC 
;.bN-iiieiit    lit    1'.    l:.    :;,    !;:•!';;;■■    r.v-r   >ti--ftrii    iie^r.   ami    sou:liw.^st    of   tla 
M..ii'.::.     Til.-  (Tu  -  n  on  Hie  .■rinl.'r  .-.-at  niid  i<  15  ft.  from  th,-  Kirdor.. 
BORDENTOWN.  Eleva..  57.52  ft 
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NGTON.  Eleva.,  16.67  ft. 

he  white  sandstone  water  table,  and  4.3  feet  east  of  east  edge  of 
Street  entrance  to  the  Post  Office.  The  point  is  on  the  outer  edge 
rectly  below  west  edge  of  window. 

INGTON.  Eleva.,  16.90  ft. 

ross  on  the  outer  corner  at  the  north  end  of  door  sill  of  most 
rly  (rear)  entrance  on  the  east  face  of  Episcopal  Church  on  Broad 

STOWN.  Eleva.,  79.17  ft. 

the  southeast  corner  of  concrete  wall  of  scale  pit  in  front  of  the 
nlil. 

STOWN.  Eleva.,  80.30  ft. 

ross  2.94  feet  below  the  parapet  and  immediately  below  the  north 
I  the  west  cement  walk  of  highway  bridge  over  stream  at  the  mill. 

STOWN.  Eleva.,  78.60  ft. 

-OSS  on  the  center  of  the  north  concrete  parapet  of  highway  culvert 
"  New  Egypt  road  0.2  miles  northeast  of  the  mill. 

STOWN.  Eleva.,  100.33  ft. 

Lhe  southwest  or  outer  corner  of  cement  porch  floor  of  dwelling  on 
>rth  side  of  the  railroad  opposite  the  station. 

WELL  STATION.  Eleva.,  80.73  ft. 

per  bolt  in  a  monument  at  the  northwest  corner  of  the  railroad 

3. 

WE1.L  STATION.  Eleva.,  74.82  ft. 

"OSS  in  the  center  of  cement  cap  of  north  stone  parapet  of  highway 
t  just  south  of  the  railroad  about  0.3  miles  west  of  the  station. 

ON.  Eleva.,  61.64  ft. 

ro?s  on  the  center  of  cement  cap  of  east  parapet  of  red  brick  arch 
ay  bridge,  over  a  small  stream  alx)ut  one  mile  southeast  of  the  P. 
station,  and  on  the  easterly  side  of  the  track. 

ON.  Eleva..  80.45  ft. 

iaiigle  on  the  water-table  at  southwest  corner  of  brick  school  housf^, 
St  .Mdc   of  turnpike,   three-eighths  of  a  mile   southeast   of   Deacon 

ON.  Eleva.,  57.77  ft. 

Dpper  bolt  in  marble  slab  on  the  northerly  end  of  easterly  parapet 
R.  R.  culvert,  about  one  mile  southeast  of  Deacon  station. 

ON.  Eleva.,  76.67  ft. 

ross  on  the  center  of  concrete  cap  of  west  parapet  of  red  brick 
li'^hway  culvert  about  300  yards  southerly  from  the  P.  R.  R.  station 
ist  of  the  track. 

NCO.  Eleva.,  15.27  ft. 

ross  on  the  south  end  of  the  southernmost  basement  window  sill 
(low  on  the  east  face  of  brick  school  house  at  the  corner  of  Hickory 
'alnut  Streets. 

NCO.  Eleva.,  8.57  ft. 

ross  on  the  southeast  corner  of  a  large  stone  on  the  east  end  of 
stone  pier  of  P.  R.  R.  draw-bridge  over  Rancocas  Creek.  The 
a  6.5  ft.  from  the  rail,  and  is  on  the  seat  supporting  the  draw. 

WATER  PARK.  Eleva.,  26.99  ft. 

•OSS  on  the  northwest  corner  of  a  large  stone  and  on  the  level  of 
•der  seat  at  the  north  end  of  west  abutment  of  P.  R.  R.  bridge  over 
ly  at  the  station.  The  cross  is  8  ft.  from  the  rail,  and  immediately 
face  of  a  stone  retaining  wall. 
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EDGEWATER  PARK.  Elava,  Za.B1 -ft. 

A  cros»  OQ  the  outer  edge  al  the  ««M.  end  of  bottou  concrete  atei)  ol 
tbre«  steps  at  the  southwest  comer  of  the  P.  R.  R.  station.     Xe*anred 
Donberlj.  the  cross  is  5<^  feet  from  the  eoner  ot  the  bnildins. 
ELMWOOD  ROAD.  Eleva...  S3.16  ft 

Copper  bolt  Id  a  st4nie  monnnMot  at  the  northveat  comer  of  BlmwOod 
railnXMl  natlcw. 
ELMWOOD  ROAD.  Eleva.,  57.18  ft. 

A  crOBs  1.3  feet  below  the  mil  od  the  topmoM  point  ot  the  north  end 
or  a  T2-fQch  cast  iron  pipe  calvert  under  the  ivllroad  about  one-half  mile 
west  of  the  station. 
PIELD8BOROUQH.  Eleva„  1056  ft. 

Top  of  metal  cap  on  which  are  marked  the  letter*:    U.  S-  E.  D.,  Ac 
on  the  westerly  side  of  and  near  the  P.  R.  R.  track,  about  ZOO  yards  belo« 
mile  post  26-35,  and  south  of  the  station. 
FIELD8BOROUGH.  Eleva.,  SJ)5  ft. 

A  cross  on  the  outer  comer  of  a  large  stone  at  the  northwest  end  »l 
easterly  abutment  of  P.  R.  R.  bridge,  about  one  mile  below  the  station 
The  cross  Is  on  the  level  of  the  girder  seat,  and  Is  twelve  and  one-balf  feel 
from  the  girder. 
FLORENCE.  Eleva.,  51.82  fL 

A  cross  on   the  northwest  corner  ot  concrete  hase  of  a  hand   alKna! 
post,  a  t<;w  feet  above  the  P.  R.  R.  station. 
FLORENCE.  Eleva,  51.87  ft. 

A   (TOSS  on   the  southesM  corner  of  concrete  base  of  a  signal  at  tti* 
croBBing  and  on  the  westerly  side  of  the  P.  R.  R.  tracks,  about  2IM>  fee' 
below  the  station. 
HAINESPORT.  Eleva.,  949  ft. 

A  cross  on  the  northwest  corner  of  stone  on  which  rests  the  east  en^ 
of  the  north  truss  ot  highway  bridge  over  the  "South  Branch  of  Ran- 
cocas"  at  J.  D.  Johnson  Company's  factory. 
HAINESPORT.  Eleva.,  12.11  ft. 

A  cross  OD  a  cap  stoae  of  the  north^st  wing  wall  of  east  abutment  of 
highway  bridge  over  the  "South  Branch  of  Rancocas."  The  cross  Is 
Immediately  at  the  southwest  comer  of  a  brick  building  of  the  J.  D. 
Johnson  works. 
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RA.  Eleva.,  11.53  ft. 

»8B  on  the  southwest  comer  at  the  south  end  of  east  stone  abut- 
I  P.  R.  R.  bridge,  over  stream  about  one-half  mile  west  of  station. 
>88  is  on  the  girder  seat  and  8  feet  from  the  girder. 

TOWN.  Eleva.,  89.41  ft. 

yes  on  the  northeast  comer  of  concrete  base  of  the  easterly  railroad 
just  north  of  the  tower  about  one-quarter  mile  northerly  from  the 

^TOWN.  Eleva.,  85.70  ft. 

OSS  on  the  northwest  comer  of  concrete  base  of  railroad  signal  on 
sterly  side  of  the  track  opposite  the  station. 

ERTON.  Eleva.,  37.08  ft. 

er  edge  at  the  north  end  of  small  marble  date  stone  (1917)  set  in 
Bt  face  at  the  southeast  corner  of  brick  school  one-fifth  of  a  mile 
f  the  railroad  and  about  0.2  miles  north  of  the  station. 

ERTON.  Eleva.,  35.48  ft. 

"ofis  on  the  outer  edge  at  the  north  end  of  cement  sill  of  the  most 
rly  basement  window  on  the  east  face  of  brick  school  one-fifth  of  a 
rest  of  the  railroad  and  about  0.2  miles  north  of  the  station. 

ERTON.  Eleva.,  37.17  ft. 

ro88  cut  in  the  most  northerly  bolt  of  several  bolts  holding  steel 
•ipe  to  stone  foundation  east  of  the  track  about  0.2  miles  north  of 
llroad  station. 

ERTON.  Eleva.,  12.47  ft. 

x>6s  1.8  feet  from  the  girder  on  the  northwest  corner  of  bridge  seat 
west  end  of  leouth  abutment  of  railroad  bridge  over  South  Branch 
icocas  Creek  near  the  station. 

E  SHADE.  Eleva.,  21.51  ft. 

XMSs  on  the  southeast  corner  of  the  top  stone  step  on  the  wing  wall 
south  end  of  west  abutment  of  P.  R.  R.  stone  arch  bridge  over 
I  Branch  of  Pensauken  Creek,"  about  one-half  mile  west  of  station. 

E  SHADE.  Eleva.,  40.57  ft. 

CBS  on  the  south  end  of  door  sill  of  entrance,  on  the  east  face,  to 
school  building,  about  200  yards  south  of  the  railroad  track,  Just 
f  the  P.  R.  R.  Station. 

E  SHADE.  Eleva.,  23.20  ft. 

roBs  on  the  southwest  corner  at  the  west  end  of  north  concrete 
t  of  P.  R.  R.  bridge  over  "North  Branch  of  Pensauken,"  about 
ile  east  of  station  (or  one-quarter  mile  west  of  Lenola  station). 
'Ofis  is  slightly  above  and  6  feet  from  the  rail. 

TON.  Eleva.,  91.23  ft. 

>er  bolt  in  stone  monument  at  the  west  end  of  platform  of  the  rail- 
tation  south  of  the  track. 

TON.  Eleva.,  108.57  ft. 

068  on  the  topmost  point  of  boulder  at  the  northeast  corner  of  the 
*oads  at  the  hotel. 

TON.  Eleva.,  108.76  ft. 

008  on  the  west  end  of  granite  sill  of  small  basement  window  on 
rth  face  and  near  the  northwest  corner  of  Marlton  school,  a  brick 
ire  100  yards  south  of  the  crossroads. 

NVILLE.  Eleva.,  46.10  ft. 

0S8  on  the  northwest  corner  of  concrete  base  of  signal,  about  100 
Birest  of  P.  R.  R.  station,  And  on  the  north  side  of  the  track. 
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MASONVILLE.  Eleva.,  1B^  ft. 

A  cross  on  the  southwest  comer  of  large  stone  and  on  the  level  of  th* 
girder  seat,  at  tbe  south  end  ot  east  abutment  of  P.  R.  R.  bridge  ottr 
Mason's  Creek,  about  three-quarters  of  a  mile  east  of  station. 
MEOFORD.  Eleva.,  32.3B  ft. 

A  cross  on  tbe  outer  edge  and  In  the  center  of  cement  cap  of  east  pan- 
pet  of  railroad  culvert  over  Sharps  Run  about  one-half  mile  nortbeaat  oC 
the  station. 
MEDFORO.  Eleva^  S2J>2  ft. 

A  cross  Immediately  at  tbe  southwest  comer  of  brick  work  on  the  con- 
crete base  of  chimney  of  the  gas  factory  at  tbe  railroad  station. 
MEDFORD.  ElBva.,  3ftjft  ft 

A  cross  one  foot  above  the  sidewalk  on  the  southwest  corner  at  tha 
extreme  southerly  end  of  west  parapet  ot  concrete  highway  bridge  ovea 
Sharps  Run  about  300  yards  north  of  the  railroad  station. 
MEDFORD.  Eleva.,  64.70  ft. 

A  croBS  3.6S  feet  above  the  sidewalk  on  the  water  table  at  the  nortla,- 
west  corner  of  Bank  at  Main  and  Union  Streets. 
MOORE8TOWN.  Eleva.,  62.63  ft 

A  copper  bolt  on  the  west  end  of  brown  stone  door  sill  of  the  entranM 
to  waiting  room,  on  tbe  north  face  of  West  Moorestown  station. 
MOORESTOWN.  Eleva.,  71.40  ft 

A  cross  on  the  outer  corner  at  the  westerly  end  of  door  sill  of  boys 
entrance  on  the  northerly  face  of  High  School.  The  building  is  on  NortX 
Church  Street,  about  200  yardB  southerly  from  the  West  Mooreatowx 
railroad  station.  The  cross  is  the  same  elevation  as  the  stone  base  coursie 
ot  the  structure. 
MOORESTOWN.  Eleva.,  75.45  ft 

A  cross  on  the  white  sandstone  water-table,  3.2  fL  above  the  grounA 
and  In  the  center  of  the  front  of  "Relief  Fire  Engine"  house,  on  th* 
west  side  of  Chester  Avenue,  about  200  feet  southerly  from  tbe  P.  R.  IC 

MOORESTOWN.  Eleva.,  70.44  ft 

A  copper  bolt  on  the  west  end  of  door  sill  of  the  waiting  room  entrance 

to  Stanwick  Avenue  station. 

MOUNT  HOLLY.  Eleva.,  12.74  ft 

A  cross  on  the  outer  edge  at  the  east  end  of  door  sill  of  most  westerls 
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MOUHT  HOLLY.  Eleva.,  42.96  ft. 

Ob  the  northwest  comer  of  marble  door  sill  of  main  entrance  to  Bur- 
fiigtoa  Cotmtf  Court  House. 

MOUNT  HOLLY.  Eleva.,  62.24  ft. 

A  copper  boH  on  the  north  end  of  east  pier  holding  frame  support  of 
Mdge  orer  Burlington  Branch  of  P.  R.  R.  at  Fair  Grounds  in  the  north- 
•B  part  of  the  city. 

•CUNT  HOLLY.  Eleva.,  185.47  ft. 

On  the  northwest  comer  of  granite  monument,  located  on  the  summit 
«f  Moant  Holly,  and  which  marks  the  U.  S.  Ck>a8t  and  Geodetic  Survey 
Mangnmion  point.  Mount  Holly. 

PALMYRA.  Eleva.,  19.79  ft. 

A  erofls  on  the  outer  edge  at  the  extreme  westerly  end  of  door  sill  of 
Mh  Street  entrance  to  "Sunday  School  Temple"  of  '*Epworth  M.  E. 
Ckurch-  on  the  comer  of  Fifth  Street  and  Morgan  Avenue.  The  entrance 
iiiboat  100  feet  westerly  from  Morgan  Avenue. 

PALMYRA.  '  Eleva.,  21.71  ft. 

A  crofls  on  the  outer  corner  at  the  easterly  end  of  door  sill  of  baggage 
nom  entrance  on  south  face  of  P.  R.  R.  station.  The  building  is  on  the 
VMterly  side  of  the  tracks. 

PALMYRA.  Eleva.,  23.81  ft. 

A  eross  on  the  outer  corner  at  the  southerly  end  of  the  door  sill  of 
tttfnl  entrance  from  the  northwest  comer,  on  the  southwest  face  of  "P. 
JXS.  A.  Hall,"  opposite  the  P.  R.  R.  station. 

PALMYRA.  Eleva.,  23.44  ft. 

A  cross  on  the  westerly  end  of  brown  stone  window  sill  of  the  most 
^^•terly  basement  window  on  the  north  face  of' Palmyra  Public  School. 
The  structure  is  of  red  brick  and  is. at  the  forks  of  the  road,  about  200 
Prti  southerly  from  the  P.  R.  R.  station. 

MLMYRA.  Eleva.,  14.10  ft. 

Across  on  the  southeast  corner  of  a  large  stone  on  the  southerly  end 
^northeast  abutment  of  P.  R.  R.  bridge  over  Pensauken  Creek,  about 
•tte  mile  westerly  from  the  station.  The  cross  is  on  the  level  of  the 
iNer  seat  and  is  4  feet  from  the  girder. 

^EMBERTON.  Eleva.,  51.81  ft. 

Copper  bolt  on  the  northerly  end  of  door  sill  of  entrance  to  baggage 
i*^  on  the  west  face  of  the  railroad  station. 

^BERTON.  Eleva.,  78.24  ft. 

A  cross  on  the  outer  comer  at  the  west  end  of  sill  of  double  door 
Mtrance  on  the  southerly  face  of  the  M.  E.  Church  on  the  east  side  of 
^  main  street 

^EMBERTON.  Eleva.,  77.30  ft. 

A  cross  on  the  outer  corner  at  the  southerly  end  of  door  sill  of  the 
ftut  entrance  to  the  First  Baptist  Church  on  the  westerly  side  of  the 
■tin  street. 

PEMBERTON.  Eleva.,  57X)4  ft. 

A  cross  on  the  outer  comer  at  the  northerly  end  of  brown  sandstone 
4oor  sill  of  main  entrance  to  the  Peoples  National  Bank  on  the  easterly 
side  of  the  main  street  northerly  from  the  bridge  over  the  pond  at  South 
Pemberton. 

PEMBERTON.  Eleva.,  76.05  ft 

On  the  southwest  or  outer  corner  of  brown  sandstone  base  of  tb<; 
most  northerly  of  two  columns  at  the  main  entrance  to  the  Pemberton 
High  School  two  blocks  easterly  from  the  M.  E.  Church.  The  elevation 
is  about  the  same  as  the  cement  door  sill. 
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REEVES  STATION.  Eleva.,  2&24  ft. 

A  cross  on  the  topmoBt  point  at  the  center  o(  cement  cap  oC  eac 
erif  parapet  of  railroad  culvert  about  one-quarter  mile  eoutberly  Cto. 
the  station  near  mllepoist  "5-2". 
RIVERSIDE.  Eleva..  22.70  ft 

On  the.  outer  comer  at  the  vesterly  end  at  door  sill  ot  the  mil 
entrance  to  the  offices  of  the  Keystone  Watch  Co.    The  building  Ib  Jni 
above  the  P.  R,  R.  station  on  the  westerly  side  at  the  track. 
RIVERSIDE.  Eleva.,  24.60  ft 

A  cross  on  the  outer  corner  at  the  easterly  end  of  door  sill  of  3ca* 
Street  entrance  to  Riverside  National  Bank,  about  200  fL  westerly  troi 
Pavilion  Avenue. 
RIVERSIDE.  Eleva.,  25.05  ft 

A  cross  on  the  outer  comer  at  the  westerly  end  of  door  sill  of  Sco" 
Street  entrance  to  Riverside  Tumcemeinde.  a  red  brick  building  aboi 
100  yards  westerly  from  Pavilion  Avenue. 
RIVERSIDE.  Eleva.,  19.78  ft 

A  cross  on  the  outer  corner  at  the  easterly  end  of  brown  etone  d« 
sill  ot  corner  entrance  on  Scott  Street  to  W.  F.  Taubel,  Inc.  Co.'s  kni 
ting  mill  and  ofBces.  The  atructure  built  ot  yellow  brick.  Is  on  tl 
railroad   track   at  the  east   corner   o(   Scott  Strw 

RIVERTON.  Eleva.,  7.49  ft 

A  cross  on  the  northeast  corner  of  concrete  block  at  the  souther 

end  of  westerly  abutment  of  P.  R.   R.   bridge  over  stream   about  oa 

quarter  mile  northeaist  of  station.     The  cross  is  about   four  and  on 

half  feet  below  the  rail. 

RIVERTON.  Eleva.,  21.14  ft 

A  cross  on  the  outer  corner  at  the  northeast  end  ot  cement  door  ■! 

of  rear  entrance,  on  the  northwest  face  of  store  of  J.  S,  Collins  A  So 

Inc..  oppoeite  the  P.  R.  R.  station  and  on  the  southerly  side  of  the  trac 

RIVERTON.  Eleva..  15.34  ft 

A   cross  on   the   outer  edge  of  the   southweet  end   ot  granite  door  si 

of  Fourth   Street  entrance  to   Public   School,   a  brick    building  on  tl 

north  corner  of  Howard  Avenue  and  Fourth  Street. 

RIVERTON.  Eleva..  16.83  ft 
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IMITHVILLE.  Eleva.,  24.77  ft. 

A  cross  Just  below  the  north  end  of  the  northwest  wingwull  of  bridge 
«&  the  southwest  comer  of  west  retaining  wall  along  the  roadway  north 

o!  the  highway  bridge  over  North  Branch  of  Rancocas  Creek  about  0.3 

miles  north  of  the  railroad  station. 

SMITH VI LLE.  Eleva.,  45.18  ft. 

A  cross  on  a  ledge  of  foundation  stone  2.2  feet  below  the  lower  edge 
o(  the  first  course  of  brick  at  the  northeast  comer  and  on  the  north 
tKe  of  a  three-story  structure  on  the  west  side  of  the  highway  and  north 
of  the  track  at  the  railroad  station. 

•TEVENS.  Eleva.,  23.97  ft. 

A  cross  on  the  southwest  comer  of  concrete  base  of  signal,  about  200 
Tirds  easterly  from  the  P.  R.  R.  station  and  on  the  north  side  of  the 
tnck. 

WHITE  HILL— see  FIELD8BOROUGH. 

WRIGHT8TOWN.  Eteva.,  137.00  ft. 

A  cross  on  the  outer  corner  at  the  west  end  of  door  sill  of  the  west 
^Me  door  entrance  on  the  south  face  of  creamery,  a  tile  structure 
m  the  north  side  of  the  Pemberton  and  Hightstown  Railroad  100  yards 
vest  of  the  station. 

WRIGHT8TOWN.  Eleva.,  148.30  ft. 

A  cross  on  the  outer  comer  at  the  east  end  of  brown  sandstone  door 
4U  of  front  entrance  to  the  M.  E.  Church,  a  brick  structure  on  the  south 
ide  of  the  main  street  about  350  yards  west  from  the  Pemberton  and 
Hightstown  Railroad  station. 

WRIGHTSTOWN.  Eleva.,  125.33  ft. 

A  cross  on  the  outer  edge  at  the  south  end  of  door  sill  of  the  most 
wrtherly  basement  entrance  to  creamery  on  the  west  side  of  highway 
hiding  north  to  Trenton,  about  75  yards  north  of  the  crossroads.  The 
opper  story  of  this  building  is  of  wood  and  the  lower  of  red  brick. 

WRIGHTSTOWN.  Eleva.,  121.54  ft. 

A  cross  directly  over  the  center  of  arch  and  2.47  feet  below  the  top  of 
«»t  parapet  on  projection  of  floor  of  concrete  highway  bridge  over  "Niorth 
Run"  about  175  yards  north  of  the  crossroads. 

WRIGHTSTOWN.  Eleva.,  139.37  ft. 

On  the  outer  corner  at  the  south  end  of  sandstone  door  sill  of  center 
Wtrance  under  the  porch  on  the  east  face  of  dwelling  belonging  to 
J.  Shreve,  located  on  the  southwest  corner  of  Trenton  Avenue  and  the 
Bttin  street  The  house  sets  back  somewhat  from  the  side  line  of  Trenton 
A?enue. 

WRIGHTSTOWN.  Eleva.,   153.63  ft. 

A  cross  on  the  southwest  corner  of  the  southwest  concrete  pier  sup- 
porting steel  column  of  railroad  water  tank  50  feet  easterly  from  the 
Pwnberton  and  Hightstown  Railroad  track  about  one-half  mile  south- 
*««t  of  the  station. 

Secondary  Bkxcii  Marks.^ 

BEVERLY  3b.O  ft. 

South  rail  of  crossing  west  of  station. 

BIRMINGHAM.  34.9  ft. 

North  rail  of  crossing  at  the  station. 


i"R»ll  at  Rtatlon"  means  rail  Joint  nearest  the  center  of  the  station.  "Rail  at 
etoming"  means  rail  joint ;  Lf  there  is  none,  the  elevation  Is  taken  on  the  rail  in 
tie  center  of  the  roadway.  Elevations  are  given  to  the  m^arest  tenth  of  a  foot, 
ixcept  when  otherwise 'noted. 


20  bukliNgton  county. 

BROWN  STATION.  48^  ft. 

East  rail  of  erossins  at  the  statlOD. 
BROWN   STATION.  48.7  ft. 

Bottom  edge  ot  baseboard  at  the  northwest  corner  oF  dwelling  on  tho 
soutb  side  of  tbe  blgbwa;  east  ol  the  statlou. 
BROWN   STATrON.  42.9  ft. 

East  rail  ot  highway  crosslDg  O.T  mile  south  ot  the  station. 
CAMBRIDGE.  1S.3  ft. 

Ran  at  station. 
COOKSTOWN.  M.2  ft. 

North  rail  ot  crossing  about  300  yards  ea'st  ot  tbe  station. 
COOKSTOWN.  97.5  ft 

Bottom  edge  ot  baseboard  at  the  southwest  corner  o(  the  hotel  near 
the  railroad  station. 
COOKSTOWN.  80.73  ft 

West  end  ot  concrete  spillway  wall  at  the  southwest  comer  ot  the  grist 
mill.    The  spillway  Is  from  tbe  channel  leading  to  tbe  wheel. 
COOKSTOWN.  98.7  ft 

North  rail  of  crossing  at  the  station. 
CROPWELL  STATION.  80.8  ft 

South  rail  of  crossing  at  tbe  station. 
CROPWELL  STATION.  7ft.5  ft 

Southerly  rail  of  croeslng  D.35  miles  west  of  the  station. 
DEACON.  74.8  ft 

Rail  at  station. 
DELANCO.  13.9  ft 

Rail  at  station. 
EDGEWATER  PARK.  30.1   ft 

Rail  at  sUtion. 
ELMWOOO  ROAD.  62.6  ft 

Soutb  rail  of  crossing  one-bait  mile  east  of  the  station. 
ELMWOOD  ROAD.  M.O  ft. 

South   rail  ot  crossing  at  tbe  station. 
EWANSVILLE.  5S.4  ft 
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STOWN.  86.7  ft 

erir  rail  of  crossing  ot  the  Camp  Dlx  broncli  of  the  PenDsylvanla 

a4  and  the  Jullufttown  blghwa]'.  northerly  from  the  crossroads. 

3TOWN.  S6.2  ft. 

.heaat  tsII  of  crosring  of  the  Camp  Dlx  branch  and  the  Wrights- 

'embertoD  coDcrete  highway. 

STOWN.  S6.2  ft. 

it  of  trog  of  the  southwest  Y  of  Junction  of  KInkora  and  Camp  Dlz 

les  at  the  station. 

;ERTON.  30.8  ft. 

.erly  rail  of  diagonal  crosHlng  0.3  mile  north  of  the  station. 

lERTON.  15.8  ft. 

:  rail  of  crossing  at  the  station. 

lERTON.  36.1  ft. 

:  rail  of  crossing  three-quarters  mile  south  of  the  station. 

.TON.  M.3  ft. 

tb  rail  of  crossing  of  main  track  Just  east  of  the  station. 

.TON.  8S.S0  ft. 

:oss  on  the  southeast  corner  of  concrete  base  of  signal  on  the  south 

f  the  track  125  yards  west  of  the  station. 

.TON.  87.2  ft. 

tb  rail  of  crossing  about  300  yards  west  of  the  station. 

>NVILLE.  46.5  ft. 

I  at  station. 

■ORD.  50.0  ft. 

th  rait  of  crossing  at  the  station. 

tOSE.  6S.7  ft 

th  rail  of  crossing  about  one-half  mile  east  of  the  station. 

lOSE.  64.4  ft 

of  concrete  foundation  at  the  southeast  corner  of  the  station. 
tOSE.  63.9  ft 

1  of  diagonal  crossing  at  the  station. 

lYRA.  20.9  ft. 

tb  rxU  of  crossing  at  station. 

lYRA.  15.3  ft 

I  at  Arch  Street  station. 

JERTON.  50.0  ft 

I  at  the  station. 

JERTON.  44.7  ft 

therly  rail  of  crossing  at  Sooth  Pemberton  station. 
CINS.  19.6  ft. 

tb  rail  at  the  crossing. 

^ES  STATION.  43.3  ft 

It  rail  ot  crossing  at  the  station, 

R8IDE.  17.4  ft 

th  rail  of  crossing  at  the  station. 

RTON.  17.4  ft 

th  rail  of  crossing  at  the  station. 

ILING.  30.2  ft. 

I  M  station. 

iVE  STATION.  84.62  ft 

BB  on  the  concrete  base  of  signal  on  the  southeast  side  of  the  rall- 
ibout  Z&O  yards  northeast  ot  the  station. 


8?  BUKLIXGTOS  AXD  CAMDEN. 

8HREVE  STATfON.  84.1  fl 

Southeast  mil  ol  crosBing  at  the  station. 
8MITHVILLE.  48.83  fl 

A  cross  next  to  building  on  tlie  west  end  ot  cem«nt  step  at  entru 
to  waiting  room  on  ttie  soutti  face  of  tlie  station. 
SMITHVILLE.  47.9  fl 

Soutli  rail  of  crossing  at  the  station. 
SMITHVILLE.  41.7  fl 

South  rail  of  crossing  one  mile  west  of  tbe  station. 
STEVENS.  24J  ft 

South  rail  of  crossing  at  the  station. 
TAYLOR.  ie.0  n 

Rail  at  station. 
WILKINS  STATION.  S8^  ft 

East  r«)l  of  crossing  at  the  station. 
WOOD  LANE.  56.1  ft 

West  rail  of  crossing  at  the  station. 
WRIGHTSTOWN.  134.0  ft 

Northwest  rail  of  crossing  at  the  Pemberton  and  HIghtatown  Railn 
station. 
WRIGHTSTOWN.  139^  ft 

North  rait  of  crossing  of  Pemberton  and  Higbtstown  Railroad  17&  yti 
southwest  of  the  station. 
WRIGHTSTOWN.  12&4  ft 

North  rail  at  crossing  one  and  one-half  mile  northeast  of  the  statli 

CAMDEN  COUNTY.' 
ANCORA.  Eleva.,  95^7  ft 

Copper  bolt  3.S  feet  from  the  rail  on  the  east  end  of  south  stone  ab 
ment  of  old   railroad  bridge  over  brook  about  300  yards  north  of  1 
station. 
ANCORA  Eleva.,  99.92  ft 

A  1  ra°s  on  the  southwest  comer  of  stone  on  the  south  end  of  east  p 
Bupportlne  steel  frame  of  o^erhead  highnay  bridge  at  the  station. 
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ATCO.  Eleva.,  148.22  ft. 

Copper  bolt  in  stone  monument  on  the  easterly  side  of  the  tracks  about 
ten  yards  northerly  from  the  north  face  of  the  Pennsylvania  Railroad 
itation. 

ATCO.  Eleva.,  142.14  ft. 

On  the  outer  corner  at  the  southerly  end  of  brick  sill  of  window  on  the 
easterly  face  and  at  the  northeast  comer  of  a  one-story  brick  structure 
used  as  a  broom  factory  on  the  westerly  side  of  the  Pennsylvania  Rail- 
road tracks  about  200  yards  southerly  from  the  station. 

ATCO.  Eleva.,  151.77  ft. 

A  cross  on  the  outer  corner  at  the  south  end  of  brown  sandstone 
door  sill  of  entrance  under  the  alcove  on  the  easterly  face  and  at  the 
BOQtheast  comer  of  a  public  school  building  about  two  blocks  southwest 
of  the  railroad  station. 

ATCO.  Eleva.,  125.59  ft. 

A  cross  one  foot  from  the  girder  on  the  northwest  comer  of  bridge  seat 
It  the  westerly  end  of  south  abutment  of  highway  bridge  on  the  easterly 
Bide  of  the  railroad  about  one-half  mile  south  of  the  station.  The  road  is 
litrallel  to  the  track  and  is  the  approach  to  an  overhead  bridge. 

BERLIN.  Eleva.,  156.57  ft. 

A  cross  on  the  outer  corner  at  the  south  end  of  door  sill  of  rear  entrance 
to  the  public  school,  a  red-brick  and  brownstone  structure,  on  the  east 
tfde  of  the  main  street  northwest  of  the  railroad  station. 

BERLIN.  Eleva.,  170.68  ft. 

On  the  outer  comer  at  the  south  end  of  cement  door  sill  of  entrance 
to  the  Berlin  National  Bank  opposite  the  hotel. 

BERLIN.  Eleva.,  168.25  ft. 

A  cross  slightly  above  the  cement  sidewalk  on  the  northeast  comer  of 
Aepping  stone  in  front  of  the  Berlin  Hotel. 

BERLIN.  Eleva.,  168.41   ft. 

On  the  outer  comer  at  the  north  end  of  cement  door  sill  of  entrance 
under  the  tower  to  the  Baptist  Church,  a  brown  stone  structure  on  the 
easterly  side  of  the  main  street. 

BERLIN.  Eleva.,  166.14  ft. 

A  cross  on  the  southwest  corner  at  the  southerly  end  of  east  stone  pier 
mpporting  steel  frame  of  the  first  overhead  highway  bridge  about  one- 
Qttarter  mile  southerly  from  the  railroad  station. 

BISHOPS  BRIDGE.  Eleva.,  158.00  ft. 

A  cross  on  ledge  of  stone  on  the  southerly  end  and  at  the  southeast 
corner  of  the  westerly  stone  pier  on  which  rests  the  steel  frame  of  over- 
head highway  bridge  about  300  yards  northerly  from  the  station. 

CAMDEN.  Eleva.,  20.22  ft. 

A  cross  on  the  northeast  end  of  basement  window  sill  and  near  the 
■tone  bearing  date  of  1913,  at  the  northwest  corner  of  N.  G.  N.  J. 
wmory  on  Wright  Avenue,  about  400  yards  northeast  of  the  City  Hall. 

CAMDEN.  Eleva.,  30.44  ft. 

A  cross  on  the  outer  comer  at  the  northerly  end  of  granite  door  sill, 
Rftddon  Avenue  entrance  to  City  Hall. 

CAMDEN.  Eleva.,  24.75  ft. 

A  cross  on  the  outer  corner  at  the  north  end  of  sand  stone  door  sill  of 
most  northerly  entrance  on  6th  Street  to  the  First  M.  E.  Church,  opposite 
Cooper  Hospital. 

CAMDEN.  Eleva.,  19.09  ft. 

A  cro0s  on  the  outer  edge  and  six  inches  above  sidewalk  at  the  north 
end  of  granite  step  of  entrance  to  P.  R.  R.  station  and  outbound  electric 
trains,  on  Broadway. 
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CAMDEN.  El«v&,  Z&42  fU 

A  cnwa  on  granite  base  sapportinK  colamns  and  on  the  extreme  rtxbt 
of  Federal  Street  entrance  to  T.  H.  C.  A.  neer  Broadway.     The  cr«iw« 
Is  three  feet  above  the  sidewalk  and  on  the  face  of  the  building. 
CAMDEN.  Eleva,  29.90  ft. 

A  cross  OD  outer  comer,  at  the  west  end  of  large  stone  slab  and  door 
Bill  of  most  westerly  entraoce  on  Federal  Street  to  Coart  Hoaae. 
CAMDEN.  Eleva.,  2»M  ft 

A  croas  on  the  south  end  of  westerly  bridge  pier  supporting  concrtU 
columns  of  overhead  bighwar  bridge  at  Pavonla  Btation  of  Penn.  R.  B. 
Tbe  cross  Is  at  the  outer  comer  of  beveled  end  of  pier,  and  measutw 
1.2  feet  from  face  of  nearest  column. 
CAMDEN.  Eleva.,  24.40  ft 

A  square  cut  on  the  base  course  at  tbe  southeast  comer  of  boiler  bom 
of  the  P.  R.  R.  shops  at  Pavonia  station.  The  sqnare  Is  about  one  twf 
below  the  present  surface  of  tbe  ground. 
CAMDEN.  Eleva..  21.M  ft 

A  square  cut  on  the  base  course  at  the  southeast  comer  of  planing  mill 
of  P.  R.  R.  shops  at  Pavoula  station. 
CAMDEN.  Eleva.,  SUM  ft 

On  easterly  corner  of  pedestal,  over  the  builders'  names  (Kiipi  ft 
Shearman),  of  the  Soldiers'  Monument,  on  Haddon  Avenue,  Just  nortk 
of  City  Hall. 
COLLINGSWOOD.  Eleva.,  29.31  ft. 

A  cross  cut  In  tbe  northwest  foundation  bolt  of  steel  standplpe  of  dtf 
water  supply  near  the  railroad  station.  The  trait  is  the  first  to  the  left 
of  the  manhole  at  the  base  of  the  standplpe. 
COLLINGSWOOD.  Eleva.,  2S.3S  ft 

A  cross  on  the  outer  comer  at  the  west  end  of  cement  door  sill  «t 
entrance  under  tbe  tower  to  Are  house  north  of  the  rallnwd  station. 
COLLINGSWOOD.  Eleva.,  39.17  ft. 

A  cross  on  the  outer  comer  at  the  east  end  of  marble  door  sill  of  tbe 
most  westerly  single  door  entrance  to  tbe  Collingswood  National  Bank  ] 
on  Haddon  Avenue  opposite  Irving  Ave.  ] 

COLLINGSWOOD.  Eleva..  37.69  ft.       | 

A  cross  on  tbe  north  end  of  rill  of  small  Iwsement  window  on  the  eaat 
side  of  the  Haddon  Avenue  annex  and  on  tbe  left  of  main  entrance  to 
TubUc  School  No.  1 — at  Irving  Avenue. 
COLLINGSWOOD.  Eleva..  31.1S  ft. 
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[FISHER.  Eleva.,  127.23  ft. 

Copper  bolt  in  monument  at  the  railroad  station. 

rnSH  HOUSE.  Eleva.,  15.97  ft. 

A  cross  on  the  level  of  the  girder  seat  and  on  the  southeast  corner 
I  If  luge  stone  on  the  east  end  of  north  abutment  of  P.  R.  R.  bridge 
\9nr  roadway  just  below  the  station.  The  cross  is  seven  feet  from  the 
Ifnler. 

FREEMAN  STATION.  Eieva.,  36.49  ft. 

A  cross  cut  in  ledge  of  stone  on  the  east  face,  sixteen  feet  from  the 
iMrth  end,  and  1.35  feet  below  the  top  of  west  parapet  of  highway  bridge 
[Mrer  Tindale  Run,  75  yards  north  of  the  station. 

GLOUCESTER.  Eleva.,  17.46  ft. 

C  *M   ^Pcr   ^1^   ^^   ^^^   south    end    of   door   sill    of   the    most   northerly 
iCitnuioe  on  the  east  face  of  the  railroad  station. 

GLOUCESTER.  Eleva.,  20.54  ft. 

A  cross  on  the  outer  comer  at  the  easterly  end  of  brown  sandstone 
te>r  sill  of  entrance  on  the  south  face  of  Gloucester  High  School,  a 
I  kick  structure  at  the  junction  of  Broadway  and  Monmouth  Streets. 

6L0UCESTER.  Eleva.,  20.17  ft. 

A  cross  on  the  outer  edge  at  the  east  end  of  door  sill  of  Monmouth 
Street,  entrance  to  the  City  Hall,  75  yards  easterly  from  Burlington 
mreet 

GLOUCESTER.  Eleva.,  15.80  ft. 

A  cross  on  the  outer  corner  at  the  east  end  of  granite  door  sill  of 
Moniunouth  Street  entrance  to  the  Presbyterian  Church  at  Burlington 
Street 

GLOUCESTER.  Eleva.,   15.59  ft. 

A  cross  on  the  outer  corner  at  the  westerly  end  of  marble  door  sill 
of  Monmauth  Street  entrance  to  the  M.  E.  Church,  75  yards  easterly  from 
King  Street 

GLOUCESTER.  Eleva.,  7.78  ft 

A  cross  next  to  the  building  at  the  southwest  end  of  marble  slab  at 
the  entrance  on  the  northwest  comer  of  Buena  Vista  Hotel  near  the 
ferry  slip. 

HAODONFIELD.  Eleva.,  49.01   ft 

A  cross  6.7  feet  north  of  the  girder  on  the  northwest  corner  of  bridge 
wemt  at  the  north  end  of  east  abutment  of  P.  R.  R.  bridge  (Medford  Br.) 
orer  Coopers  Creek  about  three-quarters  mile  southeast  of  the  station. 

HADOONFIELD.  Eleva.,  79.85  ft 

A  cross  on  the  outer  comer  at  the  south  end  of  door  sill  of  the  most 

flootUerly  entrance  on  the  east  face  of  Haddonfield  High  School  at  Lincoln 

ATenoe  and  Chestnut  Street 

HADDONFIELD.  Eieva.,  66.36  ft 

A  cross  on  the  outer  corner  at  the  west  end  of  door  sill  of  entrance  to 

the  Haddonfield  National  Bank  on   Kings  Highway  Elast,   near  Tanner 


HADDONFIELD.  Eleva.,  69.86  ft 

A  cross  on  the  outer  corner  at  the  north  end  of  brown  stand  stone  door 

sill  of  tower  entrance  on  the  west  face  of  the  First  Baptist  Church  on 

KlnSB  Highway  East,  near  Tanner  Street. 

HADOONFIELD.  Eleva.,  71.46  ft 

A  cross  0.65  feet  from  the  outer  edge  and  one  foot  from  the  west  end 

of  brown   sandstone   door   sill   of  entrance   to  alcove  on   the   southerly 

face  of  Grace  Church  on  the  northerly  side  of  Kings  Highway  East,  near 

the  railroad  station. 
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HADDONFIELD.  Elev...  76.73  ft_ 

A  cross  In  the  center  of  blue  sandstone  copinE  at  tbe  north  end 
stairway  of  the  east  platform  at  the  railroad  station. 
KIRKWOOD.  Etev«„  68.81  ft. 

A  cross  on  the  southeast  corner  at  the  south  end  of  atone  cap  of  we 
pier  on  which  rests  the  steel  frame  of  overhead  highway  bridge  at  tb 
railroad  station. 
KIRKWOOD.  Eleva.,  e7M  ft. 

A  cross  on  the  southeast  comer  of  lowMt  stone  step  at  the  south  eat 
of  west  abutment  of  highway  bridge  over  the  railroad  at  the  station. 
KIRKWOOD.  Eieva.,  59.46  ft. 

A  cross  on  the  southwest  corner  of  bridge  seat  at  the  west  end  of 
north  abutment  ot  bridge  over  spillway  at  tbe  south  end  of  dam  of  pond 
opposite  the  railroad  satlon. 
KIRKWOOD.  Eleva.,  WM  ft 

A  cross  on  southeast  comer  of  slate  slab  on  aouth  side  of  outlet  of 
pond,   on  dam   opposite  railroad   station.      (The  mark  Is  S.5   ft.  souUi- 
erly  from  face  of  the  southerly  abutment) 
KIRKWOOD.  Eleva.,  65.17  ft. 

A   cross  on  the  northeast  comer  of  lowest  stone  step  at  the  easterlT 
end  of  the  northeast  wing  wall  of  southerly  parapet  of  highway  culvert 
over  Coopers  Creeh  near  the  dam  opposite  the  railroad  station, 
LINDENWOLD.  ElBva.,   108.47  ft 

A  cross  In  uppermost  cap  stone  of  sloping  wing  wall  at  the  nortli- 
east  end  of  northwest  abutment  of  railroad  bridge  over  highway  abont 
one-half   mile   southeast  of   the   station.     The  mark  Is   1.9    Feet   belo* 
the  concrete  beam  to  which  a  galvanized  Iron  railing  la  attached. 
LUCASTON.  Eleva.,  134.99  ft 

A  cross  on  the  southwest  comer  of  stone  on  the  southerly  end  ot  north' 
east  pier  supporting  steel  frame  of  overhead  highway  bridge  at  the  station. 
MERCHANTVItLE.  Eleva.,  37.44  ft 

A  cross  on  the  northwest  comer  of  concrete  base  o(  signal  at  crosrini 
about  one-half   mile   west  of   Wellwood   station,   and   on   the    southerl] 
side  of  the  P.  R.  R.  track. 
MERCHANTVILLE.  Eleva.,  80.SO  ft 

A  copper  bolt  at  the  .west  end  ot  marble  door  sill,  main  entrance  t 
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.73  /tflORCHARa  Eleva.,  69.70  ft. 

e^^   Copper  bolt  in  stone  monument  about  20  feet  west  of  railroad  station 
nd  lonth  of  the  track. 

OSAGE.  Eieva.,  60.39  ft. 

A  cn»B  on  the  center  of  east  parapet  of  railroad  culvert  about  300  yards 
Mrth  of  the  station. 

MCKLERVILLE.  Eleva.,  142.59  ft. 

A  cross  on  the  outer  corner  on  the  northeast  end  of  brick  window  sill 
If  lu^  window  on  the  westerly  face  and  near  the  northwest  corner  of 
ft  brick  structure  used  as  a  garage,  on  the  southeast  comer  of  the  cross- 
Mds  about  200  yards  northwest  of  the  railroad  station. 

ttCKLERVILLE.  Eleva.,  152.64  ft. 

Top  of  concrete  foundation  at  the  southeast  corner  of  public  school 
U^iig  on  the  northerly  side  of  the  Turnersville  road  about  one-third 
>fle  northwest  of  the  railroad  station. 

MINQDALE.  Eleva.,  64.41   ft. 

Copper  bolt  in  stone  monument  at  the  northeast  corner  of  the  railroad 
Won. 

VATERFORD.  123.34  ft. 

Copper  bolt  in  monument  on  the  west  platform  of  the  railroad  station. 

WATERFORD.  Eleva.,  110.31   ft. 

A  cross  near  the  southeast  comer,  3.6  feet  above  the  rail  at  the  south 
cod  of  west  abutment  of  highway  bridge  over  the  railroad  about  three- 
laarters  mile  south  of  the  station. 

MfEST  BERLIN.  Eleva.,  164.59  ft. 

A  cross  on  the  southwest  comer  at  the  southerly  end  of  the  northeast 
stme  pier  supporting  steel  frame  of  overhead  highway  bridge  about  one- 
foaiter  mile  northwest  of  the  railroad  station. 

WEST   BERLIN.  Eleva.,  174.93  ft. 

A  cross  on  the  outer  comer  at  the  easterly  end  of  cement  door  sill  of 
SBtnnce  on  the  southerly  face  of  public  school  building  northeast  of  the 
imilroad  station. 


let 


BERLIN.  Eleva.,  174.49  ft. 

Top  of  concrete  foundation  at  the  northwest  corner  of  public  school 
boilding  northeast  of  the  railroad  station. 

WILLIAM8TOWN  JUNCTION.  Eleva.,  156.77  ft. 

A  cross  on  the  northeast  corner  of  concrete  wall  of  scale  pit  150  yards 
northeast  of  the  main  line  of  the  Reading  Railroad,  0.2  mile  southeast 
of  the  station. 

WILLIAM8TOWN  JUNCTION.  Eleva.,  151.85  ft. 

A  cross  on  the  southeast  comer  of  concrete  base  of  signal  on  the  west 
side  of  the  main  line  of  the  Reading  Railroad  and  east  of  the  Y  connection 
with  the  Mullica  Hill  Branch  about  175  yards  southeast  of  the  station. 

WINSLOW.  Eleva.,  121.15  ft. 

A  cross  on  the  northeast  comer  of  bridge  seat  at  the  easterly  end  of 
ninth  abutment  of  Pennsylvania  Railroad  bridge  over  highway  about  one- 
Qoarter  mile  northwest  of  the  Pennsylvania  station. 

WINSLOW.  Eleva.,  121.24  ft. 

Copper  bolt  on  bridge  seat  at  the  easterly  end  of  northwest  abutment 
of  Pennsylvania  Railroad  bridge  over  the  New  Jersey  Central  Railroad 
at  the  Pennsylvania  station. 
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WtNSLOW.  Etewa,  112011  fti_ 

Blerktion  of  nndersnnnd  mu\  1*7.779 

This  monument  (No.  18)  is  loooed  in  tbe  enaa  plot.  22.5  teet  WMt.  « 
Bag  pole.  It  Ib  in  tbe  center  line  of  read  nmning  Mmth  oC  New  Tfiran. 
Southern  Railroad  station,  and  is  abont  in  center  line  of  KMidB  iuBKlni 
to  Hsmmonton  and  Watertord.  Tlie  following  meaaoiunaita  were  takiM 
from  the  moniunent:  north  46°  30*  east.  5T  feet  to  laige  oak:  norM 
6'  30'  west  11  feet  to  another  lar«e  oak;  123J5  feet  to  aontfaeaat  i  !■■■'' 
or  Har  ft  Co.'s  store;  50  fe^  to  comer  of  glaaB  works  fence;  66  M^ 
perpendicularly  to  aonth  line  of  road  to  New  Germany;  58  feet  to  sostk;^ 
west  street  comer,  and  73  feet  to  northeaat  comer  ot  honse  on  tk 
west  comer. 
VORKSHIP.  ElewK,  1&J2  ft.  ^ 

A  cro3E  next  to  the  boildlnK  on  the  north  end  of  top  cement  step  H 
slab  at  the  front  entrance  to  the  C.  S.  NaT«I  Iniqtection  OfBce  of  tl 
N.  T.  Shipbuilding  corimration  at  the  rmilroad  staUon. 
YORKSHIP.  Eleva,   14J9  ft.    j 

A   cross  on   the  northwest   comer  of  lower  concrete  base  of  the  i 
northertT  pier  of  two  piers  supporting  signal  frame  on  the  east  side  • 
the  tracks  just  north  of  the  railroad  station. 

CAMDEN  COUNTY. 

SCCOXPAKV   BE^CH  Uasks.^ 

ANCORA.  95.2  fL 

Rail  ai  the  station. 

ANCORA.  97.2  ft. 

Top  ol  concrete  toundatioo  at  the  northwea  corner  of  the  station. 

ANDREWS.  122.1  ft. 

The    most    soutberlj    Joint    of    tbe    easterly    r«i1  on    Readins   Rallraai 
tnidee  over  Great  Egg  Harbor  River  one  mile  nortkeast  of  the  stntka 

ANDREWS.  12&9  ft. 

Point  of  [rog  of  siding  southwest  Of  station. 

ANDREWS.  1274  ft. 

Northwest  rail  of  crossing  at  the  station. 

ASHLAND.  72J  ft. 


A  LIST  OF  BENCH  MARKS. 


9t> 


-  k 


r? 


•2-jr;i^W?UW.  1533  ft. 

Bifl  at  Reeds  Crossing  station. 

nrflJiAUM.  17135  ft. 

tet  to  the  building  on  the    center  of  cement  cap  of  low  wall  on  the 
lide  of  the  steps  at  the  front  entrance  to  the  Berlin  National  Bank. 

IM.  159.6  ft. 

Veit  nil  of  crossing  50  feet  southeast  of  the  station. 

DEN.  10.4  ft. 

lut  rail  of  crossing  at  South  Camden  station. 

DEN.  8.19  ft. 

A  erosB  on  the  southeast  comer  of  the  most  southerly  of  two  concrete 
t2  f^  1''^  supporting  signal  frame  on  the  west  side  of  the  N.  J.  lb  S.  R.  R. 

St*, 

Of 


fteeki  at   the   Junction   about   one-quarter   mile   northerly    from    South 
Qaden  station. 


15.3  ft. 


117.7  ft. 


36.1   ft. 


23.4  ft. 


124.7  ft. 


128.09  ft. 


DEN. 

rail  of  crossing  at  Kaighn  Avenue  station. 

CNE8ILHUR8T. 

rail  of  crossing  at  the  station. 

CHE8ILHUR8T.  118.64  ft. 

Bottom  edge  of  comer  strip  at  the  northeast  corner  of  large  frame 
stnictare  on  the  west  side  of  the  railroad  and  north  of  the  highway  at 
the  station. 

CUTHBERT.  39.41   ft. 

A  cross  on  the  northwest  corner  of  concrete  base  of  signal  on  the 
westerly  side  of  the  railroad  southeast  of  the  station. 

CUTHBERT. 
West  rail  of  north  track  of  crossing  at  the  station. 

DELAIR. 
Rail  at  station. 

OUNBARTON. 
Rail  at  station. 

FISHER. 

Next  to  the  building  on  the  west  end  of  cement  porch  floor  of  brick 
dwelling  on  the  east  side  of  the  railroad  and  on  the  north  side  of  high- 
way 150  yards  north  of  the  station. 

FI8HER.  125.6  ft. 

Rail  at  station. 

FI8H   HOUSE.  17.8  ft. 

Rail  at  station. 

FREEMAN   STATION.  38.2  ft. 

Nortli  rail  of  crossing  one  and  one-quarter  miles  east  of  Haddonfield 
on  the  Medford  Branch  of  the  Pennsylvania  Railroad. 

FREEMAN    STATION.  38.93   ft. 

A  cross  on  the  southwest  corner  of  upper  concrete  block  on  which  rests 
warning  signal  of  approaching  trains,  on  the  north  side  of  the  track 
and  east  of  the  road  at  the  station. 

GLOUCESTER.  18.7  ft. 

East  rail  of  crossing  at  South  Gloucester  station  of  the  W.  J.  &  S. 
Baflroad 

GLOUCESTER.  16.8  ft. 

East  rail  of  crossing  30  yards  north  of  the  W.  J.  ft  S.  Railroad  station. 


30  CAMDEX  COU\TY. 

GLOUCESTER.  12.4  ft 

Northeant  trog  o{  east  croBslnK  of  tbe  W.  J.  4  S.  Railroad  and  tbt 
Mt.  Epbraim  Branch  of  tbe  Reading  Railroad  about  0.3  mile  DOrtb  et 
tbe  Pennsylvania  station. 
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M  WEST  BERLIN.  166.9  ft. 

Northeast  rail  of  crossing  at  the  station. 

WE8TM0NT  STATION.  50.9  ft. 

Rail  of  eastbound  track  at  the  station. 

MTILLIAMSTOWN  JUNCTION.  168.6  ft. 

North  rail  of  crossing  about  0.3  miles  northeast  of  the  station  on  the 
Atco  branch  of  the  Reading  Railroad. 

WILLIAM8TOWN  JUNCTION.  147.9  ft. 

Point  of  frog  connecting  Y*s  of  the  Mullica  Hill  Branch,  200  yards 
southwest  of  the  main  line  of  the  Reading  railroad. 

WOODCRE8T  STATION.  51.4  ft. 

Northeast  rail  of  crossing  at  the  station. 

YORK8HIP  STATION.  13.8  ft. 

East  rail  of  crossing  just  north  of  the  station. 

YORKSHIP.  14.3  ft. 

Northeast  frog  of  crossing  of  W.  J.  &  S.  and  Reading  railroad  tracks 
jnst  north  of  the  station. 

CUMBERLAND  COUNTY.* 

BRIDGETON.  Eleva.,  46.39  ft. 

A  cross  on  the  outer  corner  at  the  northeast  end  of  sandstone  door  sill 
of  entrance  on  the  easterly  face  of  Irving  Avenue  station,  W.  J.  &  S. 
Railroad. 

BRIDGETON.  Eleva.,  45.48  ft. 

A  cross  13  feet  from  the  southeast  comer  of  building  and  3  feet  above 
the  ground  on  a  ledge  of  foundation  stone  on  the  southwest  face  of 
Irrins  Avenue  Public  School,  70  yards  westerly  from  the  railroad  station. 

BRIDGETON.  Eleva.,  28.17  ft. 

A  cross  on  the  northeast  corner  of  concrete  slab  at  the  waste  gates  at 
the  southeast  corner  of  East  Lake  on  the  northerly  side  of  East  Com- 
merce Street. 

BRIDGETON.  Eleva.,  38.44  ft. 

A  cross  on  the  southwest  corner  of  stone  base  of  the  most  westerly 
column  of  porch  of  main  entrance  to  the  Post  Office  on  the  corner  of 
East  Commerce  and  Bank  Streets. 

BRIDGETON.  Eleva.,  32.73  ft. 

A  cross  on  the  outer  comer  at  the  northerly  end  of  door  sill  of  entrance 
nnder  the  tower  and  on  the  easterly  face  of  Central  M.  E.  Church  on  the 
comer  of  East  Commerce  and  Bank  Streets. 

BRIDGETON.  Eleva.,  22.41  ft. 

This  bench  mark  is  a  cross  cut  on  east  end  of  door  sill  of  main  front 
entrance  of  First  Baptist  Church,  on  Commerce  Street. 

BRIDGETON.  Eleva.,  14.71  ft. 

On  the  outer  edge,  2.2  feet  from  the  westerly  end  of  door  sill  of  East 

Commerce  Street  entrance  to  the  Cumberland  Trust  Company's  building 
at  Pearl  Street. 

BRIDGETON.  Eleva.,  54.25  ft. 

This  bench  mark  is  a  cross  cut  on  west  end  of  large  upper  stone  step  of 
front  entrance  of  stone  Presbyterian  Church,  on  Commerce  Street,  in 
West  Bridgeton. 

BRIDGETON.  Eleva.,  47.58  ft. 

A  cross  on  the  outer  corner  at  the  westerly  end  of  granite  door  sill  of 
main  entrance  to  the  Cumberland  County  Court  House  on  Broad  Street. 


'Saperaedes  all  previous  lists  for  this  county. 
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BRIDGETON.  Elevfc,  10.H  ft 

A  croBB  OQ  the  west  end  of  window  sill  ot  tbe  most  westerly  window  < 
the  Boutlierljr  face  ot  the  pumplnK  station  of  the  Bridgeton  Water  Wor 
In  the  park.  Just  nortb  ot  Commerce  Street 
BRIDGETON,  NEAR.  Eleva.,  87.39  ft. 

A  cross  on  the  northwest  corner  ot  concrete  base  ot  sU^ial  on  t 
westerly  side  at  the  West  Jersey  and  Seasbore  Railroad  track  about  3 
yards  southwest  ot  the  crossing  of  the  Central  Railroad,  about  two  mil 
north  of  Bridgeton. 
FINLEY.  Eieva,  108.05  ft 

Copper  bolt  in  monument  at  southeast  comer  of  the  railroad  station. 
H  U&TED.  EJeva,  8840  ft 

A  cross  on  tbe  topmost  point  of  bell  at  the  westerly  end  of  concrel 
pipe  culvert  under  tbe  railroad  about  0.3E  mile  northerly  from  the  ststln 
HUSTED.  Eleva.,  97.»2  ft 

A  cross  on  the  southeast  comer  of  concrete  base  of  signal  on  the  «■ 
side  of  the  railroad  about  80  yards  northerly  from  the  station. 
HUSTED.  Eleva„  MM  fb 

A  (TOSS  on  the  southwest  comer  of  concrete  wall  around  well  and  puq 
at  tbe  north  face  of  tbe  station. 
HUSTED.  Eleva.,  tOM  fL 

Copper  bolt  in  monument  at  the  southeast  comer  of  the  railroad  statho 
NORTH  VINELAND.  Eleva.,  98.21  ft 

A  cross  on  the  southeast  comer  ot  concrete  wall  around  well  and  pan] 
at  the  south  end  of  the  railroad  station. 
NORTH  VINELAND.  Eleva„  80.26  ft 

A  cross  l.S  feet  from  the  girder  on  the  outer  comer  of  bridge  sest  d 
the  east  end  of  south  abutment  ot  West  Jersey  and  Seashore  RailnW 
bridge  over  Blackwater  Branch  about  0.8  mile  south  of  statloa. 
MILLVILLE.  Eleva.,  33.4S  ft 

This  bench  mark  is  a  cross  cut  on  the  water  table  on  southwest  conw 
of  Millville  Public  Library,  on  northeast  comer  Main  and  Second  Streeb 
MILLVILLE.  Eleva.,  2B.7B  ft 

Tbis  bench  mark  Is  a  cross  cut  on  east  end  ot  stone  door  sill  ot  mail 
entrance  to  Worklngmen's  Institute. 
VINELAND.  Eleva.,  112.S0fL 

A  cross  on  tbe  outer  comer  at  the  south  end  ot  brown  sandstone  wlndv 
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VINELAND.  Eleva.,  115.74  ft. 

This  bench  mark  is  a  cross  cut  on  east  end  of  stone  door  sill  of  entrance 
to  First  M.  E.  Church,  on  northeast  corner  of  Landis  Avenue  and  Seventh 
Street 

ViNEUND.  Eleva.,  118.00  ft. 

This  bench  mark  is  a  cross  cut  on  east  end  of  front  or  north  door  sill 
«f  First  Baptist  Church,  on  south  side  of  Landis  Avenue. 


Secondabt  Bench  Mabks.^ 
BRIDQETON.  44.7  ft. 

Westerly  rail  of  crossing  at  Irving  Avenue  station  of  the  Pennsylvania 
fiillroad. 

SRIDGETON.  68.7  ft. 

Northwesterly  rail  of  Pennsylvania  Railroad  at  diagonal  crossing  about 
ne-half  mile  south  of  the  crossing  of  the  Pennsylvania  and  Central  Rail- 
roads north  of  Bridgeton. 

BRIDGETON.  91.5  ft. 

Southeast  frog  of  crossing  of  the  West  Jersey  and  Seashore  Railroad 
ud  the  Central  Railroad  about  two  miles  north  of  Bridgeton. 

PINLEY.  116.0  ft. 

Westerly  rail  of  crossing  just  north  of  mile  post  33-6,  between  Husted 
tnd  Flnley  stations. 

PINLEY.  104.4  ft. 

Westerly  rail  of  crossing  about  three-quarters  of  a  mile  north  of  station. 

PINLEY.  113.9  ft. 

[V>int  of  frog  of  siding  into  Seabrook  farm  about  0.35  mile  north  of 
the  station. 

PINLEY.  109.6  ft. 

Easterly  rail  of  crossing  at  the  station. 

PINLEY.  109.4  ft. 

Point  of  frog  of  siding  50  feet  south  of  station. 

PINLEY.  103.6  ft. 

Easterly  rail  of  diagonal  crossing,  three-quarters  of  a  mile  southerly 
from  the  station. 

HUSTED.  97.1  ft. 

East  rail  of  diagonal  crossing  0.3  mile  northerly  from  the  station. 

HU8TED.  98.9  ft. 

West  rail  of  crossing  on  north  side  of  station. 
HUSTED.  100.8  ft. 

West  rail  of  crossing  200  yards  south  of  the  station. 

NORTH  VINELAND.  97.3  ft. 

West  rail  of  crossing  at  the  station. 

ESSEX  COUNTY.' 

BELLEVILLE.  Eleva.,  32.97  ft. 

A  cross  cut  east  of  the  iron  fence,  nearly  in  the  center  of  the  first  coping 
■lone,  at  the  south  end  of  the  west  parapet  of  the  bridge  which  carries 
Washington  Avenue  over  Second  Street. 


<**RflfI   at  crowing"   refer*  to  rail  Joint,   if  there  is  no  rail  joint  at   crossing. 
eieratfoD  is  taken  on  top  of  rail  in  center  of  roadway. 
'Saperaedes  all  previous  lists  for  Essex  County. 
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4Ma.,4\<4.UI-  Eleva^  11tM  ft 

,   .s,>»  :•!'.  m  the  east  corner  of  the  ellt  of  the  first  window  west  of  thi 

>,u "«».-v  to  Montgomery  School  No.  2,  which  stands  on  the  norfl 

>.t     .    >lv>ut«\^iuery   Avenue,  about  500  feet  east  of  the  bridge  wbkl 
.^.  ti.  ^-J  jv*mii>  over  the  Morris  Canal. 
M^.,^>KT  (STATION).  Eleva.,  209.96  ft 

V  ^-M.  ou  thr  tement  platform  at  the  northwest  conier  of  the  Horrl* 
k  1  I   tJs!   Krli-  Kullroad  station. 

to'^^'OK'*'   (STATION).  EletfS.,  23083  ft 

V  .iv'K.^  t  1  Ti't't  below  the  rail  an  the  northwest  comer  at  the  noftb 
....  .■:  v'\>iu-rfti'  abutment  of  the  Morrlstown  and  Erie  Railroad  bridn 
'.>,.    f^thwny  ubdut  .35  mile  east  ol  the  station. 

M^VFORT   (STATION).  Eleva..  219.52  ft 

\  ,;v>»i<  40  fi'i't  fioulh  of  the  rail  on  the  higfaeHt  point  at  the  south  cod 
,K,    i    luriif   ilriular   culvert   under   the    Morrlstown   and    Erie    RallroaJ 
(Nsit  i<4  mile  oust  of  the  station.     The  culvert  la  about  200  feet  eut 
.•.  A  hiRhwiiy. 
■LOOMPIELD.  ElBva..  141.32  ft 
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CALDWELL  Eleva..  407.68  ft. 

A  cross  on  the  extreme  northerly  end  of  window  sill  of  the  first  win- 
Jmrfram  the  street  on  the  westerly  face  of  Fire  House,  a  brick  struc- 
<m  the  southerly  side  of  Roseland  Avenue  about  200  feet   from 
(Id  Avenue. 

CALDWELL.  Eleva..  411.79  ft. 

A  cross  on  the  outer  corner  at  the  north  end  of  door  sill  of  the  tower 
tttnmce  on  the  easterly  face  of  the  First  Presbyterian  Church. 

[CALDWELL.  Eleva.,  402.90  ft. 

Across  immediately  below  the  granite  base  of  the  north  column  on 
ODter  comer  at  the  north  end  of  large  door  sill  of  the  Bloomfleld 
[iTenoe  entrance  to  Citizens  National  Bank  at  333  Bloomfleld  Avenue. 

ICALOWELL.  Eleva.,  412.93  ft. 

A  cross  immediately  below  the  stone  base  of  north  lamp-post  on  the 
comer  at  the  north  end  of  large  stone  door  sill  of  the  main  en- 
to  the  Caldwell  National  Bank  on   Bloomfleld  Avenue  opposite 
id  Avenue. 

[CALDWELL.  Eleva.,  416.61  ft. 

i  cross  on  the  outer  edge  at  the  center  of  bluestone  sill  of  basement 
[thdow  at  the  right  of  the  Bloomfleld  Avenue  entrance  to  the  Public 
[Lttrary  near  Roseland  Avenue. 

[CALDWELL.  Eleva.,  433.48  ft. 

A  cross  one  foot  out  from  the  building  and  seven  feet  from  the  north- 
comer,  on  flagstone  coping  of  stairway  leading  to  the  baM^m<*nt  of 
[fte  Erie  Railroad  station.    The  mark  is  the  same  elevation  as  the  top 
[sf  Uie  blue  sandstone  over  the  cellar  door. 

[CALDWELL.  Eleva.,  4/3.69  ft. 

A  cross  on  the  northwest  comer  of  stone  into  which  the  foot-br^lt  of 
west  gate  drops  when  open — at  the  south  entrance  near  Blryjmfl<iM 
[Av«&ae  to  grounds  of  the  Els  sex  County   Prison   east  of  the  rallr^^ad 
mtion. 

[CEDAR  GROVE.  Eleva.,  300i»  ft. 

A  cross  seven  feet  from  the  girder  on  the  south  w<;st  €:om^r  of  the 
[Mge  seat  at  the  south  end  of  east  concrete  abntment  of  lb*:  KrUi 
id  bridge  over  the  highway  jast  east  of  the  statio.^. 

[CEDAR  GROVE.  Eleva.,  2».70  ft. 

Across  on  the  center  of  the  ean  '.-ocf-r^^  para;/^t  of  arrh  hlj^hway 
jMge  over  Peckmans  Bnwk  just  eajt  of  th«  rallr«>a4  >jjLiif/n  a.'.d  ^frAii 
cf  the  tracks. 

I  CEDAR  GROVE.  E'e^a.,  WjJtZ  ft. 

A  cross  on  the  outisr  f:rjrzj^  at  tie  -arsf^x  •izA  of  >>:«^  »Ar.'I>v>r,^  ft'/tr 
W  of  donble^oor  baj^c^rt  ecxrarc^  'k,  ti*  z,ffrJL,  i^/^  '**  ♦r-«r  ^:z.^.x  V/ 
[CiiBr  Grove  Publk  Sc^oot  oc  ti*  na3i  «re«%*    Ws  jxr^.x  v^'-'x  'A  •-',*: 
station. 

rCEOAR  GROVE.  E  e^a^  Z^fiKX  ft. 

A  cross  on  ti.e  i/critea.**  ^^ynj^r  "jf  'jrAz,^.  ma^  t*  ti*  r.vr*'.  •rr.':  *,* 
vest  abutment  of  Eri*  Bailroa.^  iru^*  ',t*t  y^.c^:^\\  .^rv.r  i  •'.  vfc* 
ttst  of  the  statacc 

EAST  ORANGE.  E  e/«.    'V >J.  •: 

Across  cut  is  tit  *x:r»«j*  ir.rri  *ni<  vf  "-1^%  v.,--;  »*-vi«:  »^>-;  ••'.--.  v  * 
(lod  fourth  frtJHt  ti*  vxtjssl     i^AJXMt  a  y.jtxrjf7  'x,  v.*-  ^*^.\  -/  v.> 
^ce  of  the  Ean  f>nasp*  Fr»*  ?xiiu*    '.^vntTj    wz^y.-L   ^-^jk'^^i*   -r. 
ANitheast  iXfTZiKT  'A  lCa.ji  ir.***^:  Uit  JCiaa  Ai^ttM 
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CAST  ORANGE.  El«va^  179.02  ft. 

A  cross  cut  In  tbe  southwest  corner  o[  the  base  of  a  polished  columa, 
standing  on  the  right  of  the  entrance  to  the  Essex  County  Trust  Com- 
pany's building,  which  Is  on  the  southeast  comer  of  Main  Street  and 
Arlington  Arenue. 
EAST  ORANGE.  Eleva.,   180.62  ft 

A  cross  cut  In  the  extreme  eoutbwest  comer  d(  the  top  step  of  tha 
most  westerly  entrance  to  the  First  Reformed  Church,  which  stands  cm 
the  southeast  corner  of  Main  and  Halstead  streets    This  bench  mark  !■ 
vertically  below  the  cross  at  the  peak  of  the  roof. 
EAST  ORANGE.  Eleva.,  184.98  ft 

A  cross  cut  In  the  northwest  corner  of  the  base  of  the  most  westerir 
of  four  columns  standing  in  front  of  the  People's  Bank,  which  Is  locatad 
at  the  southwest  corner  of  Main  and  Prospect  Streets. 
ESSEX   PELLS.  Eleva.,  360.14  fL 
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EWOOD.  Eleva.,  118.40  ft. 

OSS  cut  in  the  east  end  of  the  north  wing  wall  of  the  east  abut- 
f  the  bridge  which  carries  Oakland  Avenue  over  the  East  Branch 
way  River. 

EWOOD.  Eieva.,  109.77  ft. 

OSS  cut  in  the  west  end  of  the  coping  of  the  north  wing  wall  of 
Bt  abutment  of  the  bridge  which  carries  Baker  Avenue  over  the 
(ranch  of  Rahway  River. 

EWOOD.  Eleva..  133.86  ft. 

OSS  cut  in  the  west  end  of  the  door  sill,  of  the  only  entrance  on 
ath  or  rear  side,  to  the  first  or  main  floor  of  the  public  school 
g,  which  stands  on  the  south  side  of  Baker  Avenue,  Just  east  of 
ilaware,  Lackawanna  and  Western  Railroad. 

EWOOD.  Eleva.,  97.35  ft. 

OSS  cut  in  a  level  place  at  the  west  end  of  the  coping  of  the  north 
nrall  of  the  west  abutment  of  the  bridge  which  carries  Milburn 
B  over  the  East  Branch  of  Rahway  River. 

mN.  Eleva.,  133.10  ft. 

OS8  cut  in  the  east  end  of  the  coping  of  the  north  parapet  of  the 
ridge  which  carries  Milburn  Avenue  over  Rahway  River,  in  Mil- 

JRN.  Eleva.,   131.55  ft. 

OSS  cut  in  the  south  end  (six  inches  from  the  outer  edge)  of  the 
111  of  the  Main  Street  entrance  to  the  banking  department  of  the 
National  Bank  building. 

JRN.  Eleva.,  146.24  ft. 

osfl  cut  in  the  southwest  corner  of  the  stone  base  (near  the  east 
curb)  upon  which  rests  the  middle  of  three  iron  pillars  supporting 
,st  end  of  the  bridge  which  carries  the  Delaware,  Lackawanna 
Western   Railroad   over   Main   Street. 

CLAIR.  265.10  ft. 

*088  on  the  outer  comer  at  the  north  end  of  blue  sandstone  door 
entrance  to  office  of  the  New  Jersey  Coated  Paper  Company's 
Just  north  of  the  Erie  Railroad  station  and  west  of  the  tracks. 

CLAIR.  Eleva.,  244.07  ft. 

the  outer  corner  at  the  southeast  end  of  granite  door  sill  of  the 
entrance  on  Bloomfield  Avenue  to  the  Delaware,  Lackawanna  and 
m  Railroad  station. 

CLAIR.  Eleva.,  309.79  ft. 

ross  on  the  northwest  comer  of  bridge  seat  at  the  west  end  of 
abutment  of  Erie   Railroad   bridge   over  highway  just   north   of 
lung  Avenue  station. 

CLAIR.  Eleva.,  308.94  fL 

'088  on  the  level  of  the  top  step  on  the  concrete  base  of  iron  post 
ling  at  the  right  hand  of  stairs  leading  to  street,  and  near  the 
tSLce  of  the  Watchung  Avenue  station  on  the  west  side  of  the 
of  the  Erie  Railroad. 

CLAIR.  Eleva.,  240.54  ft. 

ross  cut  in  the  north  wall  (near  the  southwest  corner  of  a  con- 
post,  measuring  2.7  feet  z  1.2  feet)  at  the  east  end  of  the  con- 
>ridge  which  carries  Bloomfield  Avenue  over  the  Delaware,  Lacka- 
and  Western  Railroad.  The  concrete  post  is  at  the  Junction  of 
rth  parapet  with  the  northeast  retaining  wall. 
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MONTCLAIR.  El«va.,  250.53  fL 

A  cross  cut  In  the  extreme  west  end  of  the  stone  door  elll  (Ove  Inchai 
from  &  pilaster  and  near  the  junction  of  the  west  stone  balustrade  wlC 
the  building)  at  the  Bloomfield  Avenue  entrance  to  the  telephone  bnllc 
ing.  wblch  is  on  the  Houthwest  comer  of  Bloomfield  and  Gates  AvennSH 
MONTCLAIR.  Eieva.,  2H.64  fb_ 

A  cross  cut  In  the  northwest  corner  of  the  base  of  the  most  easts 
of  two  columns  standing  In  front  of  tbe  Bank  of  Montclalr  bnlldl 
which  Is  located  at  491  Bloomfield  Avenue,  on  tbe  north  side  of  t 
street  and  about  ISO  feet  west  of  north  Fullerton  Avenue.    Tbe  c 
on  the  base  of  which  the  cross  Is  cut,  stands  between  two  windows. 
MONTCLAIR.  Eleva.,  2«8.t9  fL 

A  cross  cut  In  the  east  end  of  the  base  of  a  pilaster  (4.3  feet  tiam 
doorway  and  1.6  feet  above  the  sidewalk)  on  the  east  or  left  of  Blooa 
field  Avenue  entrance  to  tbe  Young  Men's  Christian  Association  bnild&BS;  a 
MONTCLAIR.  Eleva.,  333.01  f 

A  cross  cut  In  the  south  end  of  the  water  table  (3.25  feet  north    i 
pUaeter  and  two  feet  above  the  ground)  on  the  west  or  Bell  Street  s~ 
of  the  Public  Service  car  bams,  which  stand  at  the  northeast  conxar 
of  Bloomfield  Avenue  and  Bell  Street. 
MONTCLAIR  HEIGHTS.  Eleva„  400.96  ft. 

A  cross  on  the  outer  corner  at  the  south  end  of  blue  sandstone  win-  f 
dow  Bin  of  the  most  southerly  window  on  the  west  face  of  the  bolls'  ~  ; 
house  of  the  State  Normal  School  east  ot  the  tracks  about  400  yards  ' 
northeast  of  the  Brie   Railroad  station.  , 

MONTCLAIR  HEIGHTS.  Eleva.,  375.7B  ft,         -^ 

A  cross  on  the  cement  platform  at  the  center  of  the  north  face  ot  -^ 
the  Erie  Railroad  station  on  the  east  side  ot  the  tracks.  .^ 

NEWARK.  Eleva.,  15.84  ft       J 

A  ci'oss  cut  in  the  fourth  step  from  the  bottom  (or  the  eleventh  sttp  'a 
from  the  top)  on  the  south  end  ot  tbe  west  abutment  of  the  brldK*  % 
which  carries  the  Lehigh  Valley  Railroad  over  Frelinghuysen  Avenaa  1 
NEWARK.  Eleva.,  12.S6  ft  j 

A  cross  cut  in  the  east  end  ot  the  door  sill  of  the  Penwlck  AvtMU^  '  5 
entrance  to  Engine  House  No.  19  of  the  Newark  Fire  Department,  wlitf*'  ' 
stands  on  the  northeast  corner  ot  Frelinghuysen  and  Fenwick  Aveai^  '  - 
NEWARK.  Eleva.,  24.62  ft-  - 

A  cross  cut  In  the  south  end  ot  the  door  sill  ot  the  front  entrance  tjE. 
the  German   Methodist   Church,  at  the   northeast  comer  of  Walnut  M^^ 
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NEWARK.  Eleva.,  68.07  ft. 

A  cross  cat  in  the  northeast  corner  of  the  square  marble  base  of  the 
\moet  northerly  of  two  columns  at  the  north,  or  left  side,  of  the  High 
Street  entrance  to  the  Essex  County  Courthouse. 

NEWARK.  Eieva.,  109.92  ft. 

A  cross  cut  in  a  brownstone  base  at  the  foot  of  the  north  end  of  the 
mt  truss  of  the  bridge  which  carries  Summit  Street  over  the  Morris 
dual,  at  the  upper  end  of  the  inclined  plane. 

NEWARK.  Eleva.,  119.10  ft. 

A  cross  cut  in  the  northeast  corner  of  the  stone  on  which  the  east 
ad  of  the  north  truss  rests,  in  the  end  of  the  east  abutment  of  the 
kridge  which  carries  Sussex  Avenue  over  the  Morris  Canal. 

NEWARK.  Eleva.,  132.93  ft. 

A  cross  cut  in  the  south  end  of  the  brownstone  door  sill  of  the  Jay 
street  entrance  to  the  First  Infantry  Armory,  which  stands  on  the  south 
lUe  of  Central  Avenue  between  Jay  and  Hudson  Streets.  This  cross  is 
two  and  one-half  inches  from  the  south  wall  of  the  entrance,  five  inches 
from  edge  of  sill  and  eight  inches  from  door  Jamb. 

NEWARK.  Eleva.,  120.11  ft. 

A  cross  cut  in  the  southeast  corner  of  the  base  of  the  column  against 
the  south  wall  of  the  building  (four  feet  back  from  the  corner  column) 
of  Engine  House  No.  15,  of  the  Newark  Fire  Department,  which  stands 
on  the  north  side  of  Park  Avenue,  between  Sixth  and  Seventh  Streets. 
Tbe  cross  is  on  the  northeast  column  of  three,  at  the  entrance  to  the 
bonding. 

NEWARK.  Eleva.,  117.61  ft. 

This  bench  mark  is  the  pointed  top  of  a  concrete  post  in  the  middle 
of  the  south  parapet  of  the  concrete  bridge  which  carries  Bloomfield 
ATenue  over  a  driveway  and  stream  in  Branch  Brook  Park. 

NEWARK.  Eleva.,  117.58  ft. 

This  bench  mark  is  the  pointed  top  of  a  concrete  post  in  the  middle 
of  the  north  parapet  of  the  concrete  bridge  carrying  Bloomfield  avenue 
orer  a  driveway  and  stream  in  Branch  Brook  Park. 

NEWARK.  Eleva.,  120.13  ft. 

A  cross  cut  in  the  north  end  of  the  east  abutment  (near  the  east  end 
of  the  north  truss)  of  the  bridge  which  carries  the  Orange  Branch  of 
the  Erie  Railroad  over  the  Morris  Canal  at  Forest  Hill.  The  cross  is 
1S3  feet  from  the  end  of  truss,  three  inches  from  edge  and  5.42  feet  from 
the  northwest  corner  of  the  abutment. 

NEWARK.  Eleva.,  103.52  ft. 

A  cross  cut  in  the  north  end  of  the  door  sill  of  the  most  southerly 
entrance  (near  circular  tower)  to  Tiffany  and  Company's  factory  opposite 
Forest  Hill  Station  of  the  Greenwood  Lake  Branch  of  the  Erie  Rail- 
road. 

NEWARK.  Eleva.,  187.52  ft. 

A  cross  cut  in  the  north  end  of  the  stone  door  sill  of  the  most  southerly 
Seventh    Street   entrance   of   Fire    House   No.    11   of   the   Newark   Fire 
Department,  which  stands  on  the  corner  of  Central  Avenue  and  Seventh 
Street 
ORANGE.  Eleva.,  195.68  ft. 

This  bench  mark  is  the  extreme  northeast  comer  of  the  base  of  the 
Soldiers'  and  Sailors'  Monument,  standing  at  the  Junction  of  Main  and 
South  Main  Streets,  at  the  intersection  of  Prince  Street. 
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ORANGE.  El«va^  WJH  ft. 

A  cross  cut  Id  the  west  end  of  the  door  sill  of  the  Main  Street  en- 
trance to  the  Young  Men's  Christian  AsBOciatlon  building,  which  standi 
on  the  north  side  of  Main  Street,  east  of  Park  Street.     The  eatrancft 
is  at  the  west  end  of  the  building. 
ORANGE.  Eleva.,  184.M  ft. 

A  cross  cut  in  the  south  end  of  the  sill,  on  Center  Street  side,  of  ths 
corner  window,  rormerlr  an  entrance  to  the  Public  Service  bdlldbv. 
which  stands  on  the  southeast  corner  of  Main  and  Center  Streets. 
ORANGE.  Etava.,  190.74  ft. 

A  cross  cut  In  the  soutbeasl  comer   (0.35  foot  from  wall.  0.5S  toot 
from  caA  and  3.3G  feet  from  a  atone  lamp  post)  of  the  stone  plattona 
at  thf  Ifrft  ol  the  entrance  ot  the  Orange  National  Bank,  which  is  located 
one  door  east  of  the  southwest  comer  ot  Main  and  Cone  Streets. 
ORANGE.  Eleva.,  1H.42  ft. 

A  cross  cut  on  the  west  end  of  the  door  slII  ot  the  main,  or  middle, . 
entrance  (directly  under  the  steeple)  ot  the  First  Preabrterlan  Church, 
which  stands  on  the  northwest  comer  of  Main  and  Day  Streets. 
ORANGE.  Eleva.,  21B.84  ft 

This  bench  mark  is  a  point  on  the  extreme  northwest  comer  of  tb* 
base  ot  the  monument  to  the  "Dispatch  Rider  of  the  American  ReriK 
lutlon."    This  monument  stands  on  the  northeast  comer  of  the  cemetery, 
at  the  southwest  comer  of  Main  and  Scotland  Streets. 
ORANGE.  Eleva.,  18.27  ft 

A  cross  cut  in  the  south  end  of  the  door  sill  ot  the  left  entrance  ID 
the   waiting  rooms  ot  the  Highland  Avenue   Station  ot  the   Etelaware, 
Lackawanna  and  Western  Railroad. 
OVERBROOK,  El«va.,  376.12  ft 

A  cross  on  the  outer  comer  at  the  easterly  end  ot  bluestone  door 
sill  ot  entrance  on  the  northeast  face  of  workshop  or  employment  hnUd- 
ing  near  the  railroad  and  crossing  at  the  Essex  County  Hospital. 
OVERBROOK.  Eleva.,  36S.17  ft. 

A  cross  near  the  outer  comer  of  bridge  seat  at  the  westerly  end  of 
southerly  concrete  abutment  of  Erie  Railroad  bridge  over  highway  2W 
yards  southwest  of  the  station  at  the  Essex  County  Hospital. 
OVERBROOK.  Eteva.,  3S9.28  ft 
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•OUTH  ORANGE.  Eieva.,  189.70  ft. 

A  mm  cot  In  the  extreme  west  end  of  a  stone  sill  (at  a  point  where 

ft  pnnJeets  from  the  surface  of  the  wall)  of  the  most  westerly  window 

the  north  side  of  the  first  ell  or  wing,  north  from  First  Street,  of 

\  tte  Colambia  School  building,  which  stands  on  the  west  side  of  and 

Ung  Academy   Street,   between   Irvington    Avenue   and    First   Street 

Ikere  are  three  wings  running  back  from  the  main  building  with  two 

[unrta.  The  window  sill  on  which  the  bench  mark  was  left  is  the  rear 

the  Bchool  building  on  the  court  side  of  the  first  wing  north  of  First 

Iftnet 

SIOUTH  ORANGE.  Eleva..  154.82  ft. 

A  ODSB  cut  in  the  concrete  foundation,  on  the  Vose  Avenue  side, 
ilitieeii  the  comer  show  window  and  a  column  supporting  the  southeast 
oner  of  the  Decker  Building,  which  stands  on  the  northwest  comer 
ifSosth  Orange  and  Vose  Avenues. 

[lOUTH  ORANGE.  Eleva.,  137.91  ft. 

A  cross  cut  in  a  shelf  (7.5  feet  above  the  river  and  1.3  feet  below 
|Ae  footpath  of  the  bridge)  upon  which  rests  the  east  end  of  I-beam,  on 
fkesorth  end  of  the  east  abutment  of  the  bridge  which  carries  South 
tose  Avenue  over  the  East  Branch  of  Rah  way  River.  There  is  also 
Ivotker  cross  cut  in  the  west  end  of  the  north  wing  wall  of  the  east 
|>NtBeiit,  1.25  feet  higher.  This  cross  is  directly  above  the  bench 
link,  and  must  not  be  confused  with  it. 

UPPER  MONTCLAIR.  Eleva.,  362.26  ft. 

A  eroes  on  the  outer  corner  at  the  north  end  of  brown  sandstone 
te  till  of  the  most  southerly  entrance  on  the  east  face  of  the  Moun- 
^  Avenue  station  of  the  Erie  Railroad.  The  building  is  west  of 
iw  tracks. 

|UPPER  MONTCLAIR.  Eleva.,  351.51  ft. 

A  CT0B8  nine  feet  from  the  east  end  and  0.6  feet  below  the  top,  on 
I^Mge  of  stone  on  the  north  face  of  the  south  parapet  of  highway 
'(itrert  west  of  the  tracks  Just  north  of  the  Erie  Railroad  station. 

WeR  MONTCLAIR.  Eleva.,  346.18  ft. 

A  cross  on  the  northwest  comer  at  the  north  end  of  blue  sandstone 
'npingof  the  wall  supporting  the  most  westerly  set  of  wooden  columns 
af  driveway  porch  on  the  west  side  of  the  Ehie  Railroad  station. 

UPPER  MONTCLAIR.  Eleva.,  341.03  ft. 

A  cross  on  the  outer  comer  at  the  south  end  of  door  sill  of  single 
nd  center  entrance  to  the  Fire  House,  a  stone  and  brick  structure  on 
'■  tte  west  side  of  Valley  Road  about  100  yards  south  of  Bellevue  Avenue. 

VERONA.  Eleva.,  457.78  ft. 

A  cross  0.6  feet  above  the  rail  on  a  ledge  of  stone  17  feet  from  the 
Mst  end  and  on  the  north  face  of  south  abutment  of  Bloomfield  Avenue 
MIge  over  the  Erie  Railroad  three-tenths  of  a  mile  westerly  from  the 
station. 

VERONA.  Eleva.,  424.80  ft. 

A  cross  five  feet  from  the  northeast  comer  of  structure  and  1.8  feet 
above  the  sidewalk  on  the  outer  comer  at  the  northeast  end  of  the 
Biost  easterly  window  sill  on  the  north  face  of  the  school  building  of 
tbe  "Boys  City  Home"  of  Newark  one-half  mile  northeast  of  the  Erie 
tailroad  station  and  on  the  southerly  side  of  the  track.  The  building 
i  the  one  nearest  Fairview  Avenue. 


i-i  ESSEX  COt'STY. 

WYOMING.  Eleva.,  100.44  ft 

A  cross  cut  In  the  coping,  Ove  feet  from  tbe  east  end  of  the  north 
parapet,  of  an  arch  bridge  which  carries  a  road  leading  from  Mllbnni 
Avenue  to  Headleytown  over  East  Branch  of  Rahway  River.  This  road 
Joins  Mllburn  Avenue  200  feet  east  of  tha  junction  of  Rldgewood  Road 
and  Milburn  Avenue.  The  bridge  is  350  feet  southeaet  from  Mllbnni 
Avenue. 

SecoNDABY  Bench  Masks.' 
BEAUFORT   (STATION).  103.7  ft 

EastemmoBt  joint  of  north  rait  at  Passaic  River  bridge  about  one 
quarter  mile  west  of  station. 
BEAUFORT  (STATION).  208.3  ft 

North  rail  of  crossing  at  the  station. 
CALDWELL.  413.S  ft 

North  rail  of  Brie  Railroad  crossing  0.3  mile  west  of  station. 
CALDWELL.  482.9  ft 

Rail  at  Erie  Railroad  station. 
CEDAR  GROVE.  306.5  ft. 

Rail  at  station. 
ESSEX  FELLS.  369.4  ft 

Southerly  rail  of  Erie  Railroad  crossing  at  the  station. 
MONTCLAIR.  26S.1  ft. 

West  rail  of  crossing  just  north  of  Erie  Railroad  station. 
MONTCLAIR   HEIGHTS.  377/)  ft. 

West  rail  of  southbound  track  at  Erie  railroad  station. 
ROSELAND.  28B.5  ft 

North  rail  ol  M,  and  E.  Railroad  crossing. 
UPPER  MONTCLAIR.  342.1   ft 

West  rail  of  southbound   track   of    Brie  Railroad   at   crossing   soatl 
of  the  station. 
VERONA.  459i  ft 

Rail  at  station. 

GLOUCESTER  COUNTY.' 
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BRIDGEPORT.  Eleva.,   10.40  ft. 

Copper  bolt  in   monument  at  the   southwest  corner  of  the   railroad 

MltiOIL 

BRtDQEPORT.  Eieva.,  9.12  ft. 

A  cross  on  the  northwest  comer  of  the  northeast  concrete  pier  sup- 
porting steel  frame  of  high  water  tank  of  the  Bridgeport  water  works 
opposite  the  railroad  station. 

BRIDGEPORT.  Eleva.,  8.24  ft. 

A  cross  on  the  outer  comer  of  bridge  seat  at  the  south  end  of  west 
eoDcrete  abutment  of  railroad  bridge  over  Raccoon  Creek  west  of  the 
Kition. 

CENTER  SQUARE.  Eleva.,  7.08  ft. 

A  cross  on  the  northwest  corner  of  concrete  base  of  signal  on  the 
north  side  of  the  track  0.65  mile  southwest  of  the  railroad  station  or 
ISO  yards  northeast  of  the  bridge  over  Oldman  Creek. 

CENTER  SQUARE.  Eleva.,  21.33  ft. 

A  cross  on  the  high  point  of  quartz  boulder  in  front  of  store  and  post 
office  on  the  southwest  comer  of  the  crossroads  in  the  village. 

CENTER  SQUARE.  Eleva.,  23.80  ft. 

A  cross  on  the  outer  corner  at  the  west  end  of  door  sill  of  main  en- 
tnnce  to  Union  M.  E.  Church,  a  red-brick  structure  southwest  of  the 
crossroads  in  the  village. 

CLARK8BORO.  Eleva.,  67.28  ft. 

A  cross  on  the  outer  comer  at  the  east  end  of  cement  window  sill 
of  the  most  easterly  window  on  the  south  face  of  Fire  House  No.  1,  a 
cement  block  structure  between  the  village  and  the  railroad  station. 

CLARKSBORO.  Eleva.,  64.53  ft. 

Top  edge  of  date  stone  (1880)  set  in  the  foundation  at  the  south- 
west comer  of  Zion  Church,  a  frame  structure  between  the  village  and 
the  railroad  station. 

CLARKSBORO.  Eleva.,   54.90   ft. 

Copper  tK>lt  in  monument  at  the  northeast  corner  of  the  railroad 
tatiam 

CUYTON.  Eleva.,  130.49  ft. 

A  cross  on  the  outer  comer  at  the  east  end  of  door  sill  of  entrance 

OD  the  north  face  of  the  high  school  on  the  easterly  side  of  the  rail- 
ntd,  north  of  the  station. 

CLAYTON.  Eleva.,  125.36  ft. 

Copper  bolt  set  in  the  south  end  of  door  sill  of  the  most  southerly 
ntrance  on  the  west  face  of  the  West  Jersey  and  Seashore  Railroad 
itaUon. 

CLAYTON.  Eleva.,  132.84  ft. 

A  cross  on  the  south  end  of  marble  window  sill  of  the  most  southerly 
window  on  the  west  face  of  Fire  House,  a  brick  structure  two  blocks 
Mst  of  the  railroad  station. 

CLAYTON.  Eleva.,  136.10  ft. 

.  A  cross  on  the  outer  comer  at  the  south  end  of  sandstone  door  sill 
of  entrance  to  the  Clayton  National  Bank  on  the  southeast  corner  of 
the  crossroads,  three  blocks  east  of  the  railroad  station.  The  mark  is 
OD  the  raised  portion  of  the  sill. 

DOWNER  Eleva.,  150.54  ft. 

A  cross  on  the  outer  comer  at  the  north  end  of  large  browns  tone 
door  sill  of  main  entrance  to  the  M.  E.  Church,  a  stone  building  300 
yards  north  of  the  railroad  station. 
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DOWNER.  Elava,  14QM  K  i 

Bottom  edge  ot  marble  comer  stone  set  In  the  (ottndatlon  at  the  nortki 
west  corner  o(  the  M.  E.  Church,  300  yards  north  of  the  railroad  statiaC 
FRANKLINVILLE.  Eleva.,  107.72 ft    . 

Copper  bolt   in  monument  at  the  northwest  corner  ot  the   rallnafl 
station  platform. 
FRANKLINVILLE.  Eleva.,  108.90  ft. 

A  cross  on  the  southeast  corner  of  concrete  wall  around  pump  nB 
well  at  the  south  face  ot  the  railroad  station. 
FRANKLINVILLE.  Eleva.,  10A.11  tL 

A  cross  on  the  Inner  comer,  next  to  the  building,  at  the  south  end  d 
cement  step  at  entrance  on  the  west  face  of  the  hotel  east  of  the  stattOB- 
FRANKLINVILLE.  Eleva.,  B7.SS  tt.  ' 

A  cross  on  the  outer  comer  at  the  east  end  of  north  concrete  parmpil 
of  slab  bridge  over  Little  Elase  RWer,  one-quarter  mile  southeast  of  Utt 
railroad  station.     The  mark  Is  at  the  end  ol  the  Iron  railing  and  M 
bridge  is  In  the  road  leading  direct  to  Malaga. 
FRANKLINVILLE.  Eleva.,    100.02   ft. 

A  cross  on  concrete  foundation  at  the  southwest  comer  of  brick  school 
house,  one-quarter  mile  east  ot  the  railroad  station. 
GIBBSTOWN.  Eleva.,  17.78  ft 

A  cross  on  the  outer  corner  at  the  east  end  ot  door  all!  ot  entranM 
on  the  north  face  ot  public  scboot  building,  south  ot  the  railroad  trad 
on  the  main  highway  between  Green's  Station  and  Olbbstown. 
GIBBSTOWN.  Eleva.,  1Z.37  ft 

Copper  bolt  in   monument  at  the  southeast  corner  of  freight  hovM 
of  the  Pennsylvania  Railroad. 
GIBBSTOWN.  Eleva.,  16.13  ft 

A  cross  on  the  south  end  of  basement  window  sill  nnder  the  towd 
and  on  the  west  face  of  the  Olbbstown  M.  E.  Church,  a  stone  stfW 
turs  at  tbe  crossroads  south  ot  the  railroad  station. 
GLASSBORO.  Eleva.,  151.30  ft 

A  cross  on  the  outer  corner  at  the  southerly  end  of  door  sill  of  comM 
entrance  to  the  First  National  Bank  on  the  corner  ot  Main  and  Hist 
Streets. 
GLASSBORO.  Eleva.,  151.76  ft. 
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HIARDIN&  Eleva.,  141.65  ft. 

Ciqn>er  bolt  in  concrete  monument  at  the  southwest  comer  of  the 
station. 
tRI80NVILLE.  Eleva.,  54.94  ft. 

Givper  bolt  in  monument  at  the  north  face  of  the  railroad  station. 

INWA.  Eleva.,  92.30  ft. 

A  cross  on  the  outer  comer  of  bedplate  stone  on  which  rests  the 
end  of  the  west  girder  of  railroad  bridge  over  Scotland  Run  about 
mile  south  of  the  station. 

LLAGA.  Eleva.,  106.74  ft. 

A  cross  on  the  southwest  comer  of  the  most  southerly  of  two  con- 
piers  of  signal  frame  on  the  west  side  of  the  tracks  just  north  of 
railroad  station. 

^LAQA.  Eleva.,  107.33  ft. 

A  cross  on  the  southwest  comer  of  concrete  wall  around  well  and 
ip  at  the  north  end  of  the  station. 

IICKLETON.  Eleva.,  55.37  ft. 

A  cross  on  the  southeast  corner  of  concrete  wall  encasing  well  at 
soatheast  comer  of  the  railroad  station. 

IICKLETON.  Eleva.,  69.34  ft. 

A  cross  on  the  flagstone  curbing  around  porch  floor  at  the  base  of 
I  left-hand  iron  post  of  porch  as  you  enter  the  most  westerly  door 
the  south  face  of  the  Friends  Meeting  House  at  the  crossroads  in 
▼Ulage. 

tMOUNT  ROYAL.  Eleva.,  36.47  ft. 

On  the  outer  comer,  0.65  feet  above  the  sidewalk,  at  the  westerly  end 
cement  step  of  entrance  to  post  office  and  store  on  the  southerly 

le  of  the  main  street  at  the  junction  with  the  road  to  the  railroad 
[tfition  in  the  village. 

HULLICA  HILL.  Eleva.,  52.35  ft. 

A  cross  3.3  feet  south  of  and  1.33  feet  below  the  rail  of  track  on  the 
[Cttt  concrete  abutment  of  Reading  Railroad  bridge  over  Raccoon  Creek 
ilMt  east  of  the  station. 

[miLLICA  HILL.  Eleva.,  52.48  ft. 

A  cross  on  the  cement  cap  at  the  north  end  of  east  parapet  of  con- 
I  Crete  highway  bridge  over  Raccoon  Creek  about  100  feet  north  of  the 
InflitNui  at  the  station. 

iULLtCA   HILL.  Eleva.,  96.31   ft. 

Top  of  iron  mile  post  reading  "7M.  to  W."  at  the  right  of  the  entrance 
\  to  grounds  of  the  Friends  Meeting  House  at  the  junction  of  the  main 
■treet  and  the  Woodstown  road.  The  post  is  immediately  at  the  iron 
fence. 

IIULLICA  HILL.  Eleva.,  105.49  ft. 

A  cross  on  the  outer  corner  at  the  north  end  of  cement  door  sill  of 
Mtruice  on  the  east  face  of  the  public  school,  a  brick  and  stone  struc- 
tsre  on  the  Woodstown  road  near  the  Friends  Meeting  House. 

IIULLICA  HILL.  Eleva.,  58.15  ft. 

On  the  outer  comer  at  the  north  end  of  door  sill  of  main  entrance 
to  the  Farmers  National  Bank,  about  300  yards  north  of  the  railroad 
nation. 

IIULLICA   HILL.  Eleva.,  69.82  ft. 

On  the  outer  comer  at  the  north  end  of  cement  door  sill  of  main 
atrance  to  the  Episcopal  Church  on  the  east  side  of  the  main  street 
■orth  of  the  railroad  station. 
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MULUICA  HILL.  Elevc,  34.33  ft 

A  croBS  on  smaU  ledge  of  stone  0.64  feet  below  the  top  and  at  tit 
northeaHt  corner  at  north  parapet  of  highway  culvert  oyer  a  branch  d 
Raccoon  Creek,  l.S  miles  west  of  Malllca   Hill  on  the  Swedestraro  mi 
which  runs  north  of  and  parallel  to  Raccoon  Creek. 
NEWFIELD.  Eleva„  03.M  ft. 

A  cross  OD  the  center  of  the  west  parapet  of  concrete  highway  bridp 
on  the  west  aide  of  the  railroad  about  0.7  mile  north  of  the  atatton. 
NEWFIELD.  Eleva.,  115.49  ft 

A  cross  on  the  southeast  corner  of  the  most  southerly  of  two  eoo 
Crete  piers  supporting  signal  frame  on  the  west  side  of  the  rallnAi 
about  250  yards  north  of  the  station. 
NEWFIELD.  Eleva.,  116.55  ft 

A  cross   on   the  outer  comer   of  the  extreme  north  end  of  grantb 
door  sin  of  entrance  on  the  west  face  of  the  Bdgarton  school,  a  yello* 
brick  structure  about  0.36  mile  east  of  the  railroad  station. 
NEWFIELD.  Eleva.,  116.45  ft 

A  cross  on  the  outer  comer  at  the  north  end  of  door  sill  of  entrane 
on  the  west  face  of  the  compressor  house  of  the  railroad  signal  syatem 
The  structure  is  on  the  south  Bide  of  the  crossing  Just  north  of  tlK 
station. 
NEWFIELD.  Eleva.,  115.92  ft 

A  cross  on  the  northwest  comer  of  concrete  wall  around  pump  at  tlk 
north  face  of  the  railroad  station. 
OGDEN  STATION.  Eleva.,  13.24  ft 

A  cross  on  the  center  of  east  parapet  of  concrete  highway  bridge  Jna 
soutti  of  the  station. 
PAULSBORO.  Eleva.,  11J7  ft 

A  cross  on  the  south  end  of  door  sill  of  the  moat  southerly  entrane 
on  the  west  face  of  public  school  on  the  east  side  of  Delaware  ATenW 
at    Washington    Street. 
PAULSBORO.  Eleva.,  14.13  ft 

A  cross  on  the  outer  corner  at  the  north  end  of  door  sill  of  towa 
entrance  of  St.  Paul's  M.  E.  Church  on  the  corner  of  Delaware  Aveov 
and  Broad  Street 
PAULSBORO.  Eleva.,   12.80  ft 
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PITMAN.  Eleva.,  128.06  ft. 

On  the  southeast  comer  of  base  stone  of  the  most  southerly  of  two 
terge  columns  at  the  entrance  to  the  Pitman  National  Bank. 

PITMAN.  Eleva.,  142.65  ft. 

A  cross  on  the  outer  comer  at  the  south  end  of  door  sill  of  entrance 
OD  the  west  face  of  the  annex  to  public  school  building.  The  annex  is 
at  the  north  face  of  the  structure  at  the  comer  of  Holly  and  Mt.  Vernon 
ATennes. 

PITMAN.  Eleva.,  142.60  ft. 

Top  edge  of  brown  sandstone  base  at  the  northwest  corner  of  public 
•chool  building  on  the  comer  of  Holly  and  Mt.  Vernon  Avenues.  The 
•levation  is  on  the  level  of  the  basement  window  sills. 

RADIX.  Eleva.,  139.12  ft. 

On  the  center  of  cement  cap  of  the  east  cement  block  post  at  steps 
hiding  to  porch  of  farmhouse  on  the  south  side  of  the  highway  50  yards 
cut  of  the  railroad  station. 

RICHWOOD.  Eleva.,  152.76  ft. 

A  cross  next  to  the  door  jamb  on  the  cement  floor  at  the  right  side 
of  large  double  door  entrance  to  a  garage  on  the  southeast  corner  of  the 
cionroads. 

lEWELL.  Eleva.,  67.56  ft. 

Next  to  the  building  on  the  north  end  of  the  top  cement  step  at  the 
eprner  entrance  of  a  two  story  frame  structure  100  feet  easterly  fronr 
fte  railroad  on  the  north  side  of  the  highway  at  the  station.  The  point 
I1O.6S  feet  below  the  wooden  door  sill. 

tEWELL.  Eleva.,  31.98  ft. 

A  cross  6.8  feet  below  the  bridge  floor  on  the  northwest  corner  of 
hgBUme  coping  at  the  north  end  of  easterly  pier  of  highway  bridge 
•ver  Chestnut  Branch  of  Mantua  Creek  about  one-quarter  mile  south- 
vest  of  the  railroad  station. 

tEWELL.  Eleva.,  65.90  ft. 

On  the  outer  comer  at  the  north  end  of  cement  door  sill  of  entrance 

•der  the  porch  and  on  the  easterly  face  of  a  brick  dwelling  on  the 
[lorthwest  corner  of  Atlantic  Avenue  and  Cumberla^jd  Boulevard  on 
I  the  westerly  side  of  the  railroad  and  about  300  yards  north  of  the  station. 

tWEDESBORO.  Eleva.,  15.42  ft. 

A  cross  3.6  feet  from  the  iron  railing  of  sidewalk  on  the  outer  corner 
*(  cement  cap  at  the  north  end  of  westerly  abutment  of  Main  Street 
'Mge  over  Raccoon  Creek  on  the  east  edge  of  the  town.  The  mark  is 
ihofe  the  bridge  seat. 

[tWEDESBORO.  Eleva.,  34.92  ft. 

A  cross  on  the  outer  corner  at  the  easterly  end  of  marble  door  sill 
:•'  entrance  in  the  southerly  face  of  the  Presbyterian  Church  on  the 
ittracr  of  Main  and  Church  Streets. 

^EDESBORO.  Eleva.,  39.66  ft. 

A  cross  on  the  outer  comer  at  the  northeast  end  of  large  door  sill 
[tfbvmt  entrance  to  the  public  school,  a  stone  building  on  Main  Street. 

jtWEDESBORO.  Eleva.,  42.47  ft. 

On  the  outer  comer  at  the  extreme  northeast  end  of  a  large  sill  of 
[JbiD  Street  entrance  to  the  Swedesboro  National  Bank  on  the  corner 
I V  Railroad   Avenue. 

^IWEOEBBORO.  Eleva.,  40.43  ft. 

This  bench  mark  is  a  cross  cut  on  the  southerly  end  of  marble  door 
UU  of  front  door  of  brick  M.  E.  Church  near  the  northwest  corner  of 
'IfaiD  Street  and  Railroad  Avenue. 
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SWEDE3BORO.  Eleva.,  40.12  ft 

On  the  outer  corner  at  the  Bouthweet  end  of  door  sill  on  Hato  Strea 
entrance  to  the  Swedesboro  Trust  Company's  building  on  Main  Stre* 
nearly  opposite  Railroad  Avenue. 
THOROFARE.  Eleva.,  25.25  ft. 

A  cross  on  the  outer  Corner  at  the  west  end  ot  window  alll  ol  sin» 
window  on  the  Boutb  face  and  on  the  left  of  the  main  entrance  to  pobll 
school,  a  stone  structure  one-quarter  mile  westerly  from  the  rallroa 
station. 
WENONAH.  Eleva.,  e2.62  ft^ 

A  copper  bolt  In  north  end  of  door  sill  of  entrance  to  waltln([  roOB 
on  the  west  face  of  the  railroad  station. 
WENONAH.  Eteva.,  59.39  fL 

Next  to  the  building  on  the  extreme  westerly  end  of  cement  do« 
sill  ot  comer  entrance  to  the  Orosscup  building,  a  one-story  structui* 
on  the  northwest  corner  of  Mantua  and  West  Jersey  Avenues  west  ot 
the  tracks  at  the  railroad  station. 
WENONAH.  Eleva.,  62.55  ft 

A  cross  on  the  outer  corner  at  the  north  end  ot  sandstone  door  ifB 
ot  entrance  to  watting  room  on  the  east  face  of  the  railroad  station.. 
WENONAH.  Eleva.,  74.43  ft 

A  cross  on  the  outer  comer  at  the  east  end  of  door  sill  of  the  most 
easterly  entrance  on  the  north  face  of  the  Presbyterian  Church  on  MiB 
Street,  two  blocks  east  ot  the  railroad  station. 
WENONAH.  Eleva.  84JM  ft 

A  cross  on  the  outer  edge  0,4  feet  from  the  east  end  ot  cement  sill 
and  top  step  at  entrance  to  the  alcove  on  the  south  face  ot  a  public 
school  building  on  the  northwest  corner  of  Elm  Street  and  North  CU* 
ton  Avenue. 
WESTVILLE.  Eleva.  11.25  ft 

A  cross  on  the  outer  corner  at  the  southwest  end  of  marble  iont 
sill  ot  entrance  to  waiting  room  on  the  east  face  of  the  railroad  statloo. 
WESTVILLE.  Eleva.  16.22  ft 
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WILLIAMSTOWN.  Eleva.,  165.86  ft. 

On  the  outer  corner  at  the  southwest  end  of  cement  door  sill  of  rear 
atnnce  to  Bennett's  Department  Store,  a  yellow-brick  structure  on 
tke  westerly  side  of  the  main  street  at  the  corner,  one  block  southeast 
of  the  bank. 

WILLIAMSTOWN.  Eleva.p  157.84  ft. 

On  the  outer  comer  at  the  extreme  northwest  end  of  cement  door 
dl  of  rear  entrance  on  the  easterly  face  of  the  First  National  Bank. 

WILLIAMSTOWN.  Eleva.,  161.76  ft. 

On  the  southeast  end  of  stone  window  sill  of  the  most  southerly  of 
bar  windows  on  the  easterly  face  of  the  First  National  Bank. 

WILLIAMSTOWN.  Eleva.p  166.89  ft. 

A  cross  next  to  the  brick  work  on  the  west  end  of  sandstone  door 
ifll  of  entrance  on  the  south  face  of  Maple  Grove  Grammar  School  near 
flte  Church  Street  railroad  station. 

WOLFERT  STATION.  Eleva.,  20.40  ft. 

A  cross  on  the  outer  corner  of  stone  cap  at  the  northeast  end  of  north- 
west parapet  of  railroad  culvert  about  0.35  mile  northeast  of  the  station. 

WOODBURY.  Eleva.,  37.59  ft. 

This  bench  mark  is  a  cross  cut  on  the  south  end  of  stone  door  sill 
of  front  entrance  of  G.  G.  Green's  brick  laboratory,  which  faces  the 
railroad  Just  south  of  West  Jersey  Railroad  depot. 

WOODBURY.  Eleva.,  62.63  ft. 

This  bench  mark  is  a  cross  cut  on  southeast  corner  of  the  lowest  of 
ttree  marble  bases  of  soldiers'  monument  in  front  of  court  house. 

WOODBURY.  Eleva.,  65.32  ft. 

A  cross  on  the  outer  comer  at  the  north  end  of  brown  sandstone  door 
Ifll  of  front  entrance  to  the  court  house. 

WOODBURY.  Eleva.,  61.86  ft. 

A  cross  on  the  outer  comer  at  the  southerly  end  of  granite  door  sill  of 
the  most  northerly  entrance  on  Broad  Street  to  the  M.  E.  Church  just 
lOQth  of  Cooper  Street. 

WOODBURY.  Eleva.,  57.77  ft. 

A  cross  on  the  outer  edge  near  the  extreme  north  end  of  granite 
4oor  sill  of  Broad  Street  entrance  to  the  First  National  Bank  Just  south 
«f  Cooper  Street. 

WOODBURY.  Eleva.,  58.25  ft. 

A  cross  on  the  outer  corner  at  the  north  end  of  door  sill  of  Broad 
Street  entrance  to  the  Presbyterian  Church  corner  of  West  Centre 
Street.    The  entrance  is  back  under  the  porch. 


Secondary  Be.xcii  Marks'. 

ASBURY  STATION.  55.6  ft. 

Southeast  rail  of  crossing. 

ASBURY  STATION.  47.76  ft. 

A  cross  on  the  southwest  corner  of  concrete  base  of  signal  on  the 
easterly  side  of  the  railroad  about  175  yards  northeast  of  the  station. 

AURA.  144.99  ft. 

A  cross  cut  in  the  northwest  corner  of  concrete  base  of  signal  on  the 
w€8t  side  of  the  track  Just  north  of  the  railroad  station. 


•••RaII  at  station"  refers  to  rail  Joint  nearest  center  of  station.  "Rail  at  cross- 
luff*'  lifers  to  rail  Joint  Iff  there  is  one ;  otherwise  to  height  of  rail  at  cent«'r  of 
roadway. 


r,(>  r;LOl(ESTER  COrXTY. 

AURA.  14SJ     / 

Wedterl>-  rail  of  track  at  secood  crouiDS  nortli  of  the  station. 
AURA.  147.12  ft. 

On  the  outer  corner  at  Ibe  west  end  of  wooden  door  sfll  of  front  0 
trance  to  th«  M.  E.  Cburcb  at  the  railroad  station. 
CENTER   SQUARE.  U  ft  1 

North  rail  of  crossing  at  the  station.  i 

CLARK8B0RO.  M.S  fL  , 

.Vorth  rail  of  crossing  at  the  railroad  station.  I 

CLARKSBORO.  tSi»  ft 

A  tross  on  the  cement  sidewalk  at  the  northwest  comer  of  buUdM 
iiHPil  an  a  general  store  on  the  southeast  comer  of  the  crossroads,  m 
Cjuarter  of  a  mile  southerly  from  the  railroad  station.  j 

CLAYTON.  IBM  ft! 

East  rail  of  north  bound  trat^k  of  croissiog,  16  yards  south  of  fl| 
Ktatiun.  I 

COOPER   STATION.  9J  ftj 

South  rail  ot  croBsIng  one-quarter  mile  east  of. 

COOPER   STATION.  ia.4  ft  ^ 

North   rail   of  crossing.  } 

DOWNER.  145.1  ft 

North  rail  of  main  track  ol  crossing  at  the  station. 
DOWNER.  147.34  ft 

Bottom  edge  ot  hase  board  at  the  southwest  comer  of  dwelling  «■ 
Htori'.  Kin  foot  north  ot  the  railroad  on  the  east  side  of  the  hlghw^ 
lit  thi-  Htatlon, 
DOWNER.  139.9  ft 

North  rail  of  croRsing  one  mile  northwest  of  station. 
FRANKLINVILLE.  107.2  ft 

Wi'Ht  rnll  ot  Hoiith  bound  track  crossing  at  the  station. 
FRANKLINVILLE.  111.02  ft 

Itottoni  i>dgc  of  corner  strip  at  the  northwest  corner  ot  Post  OOs 
iniiiDHiti'  the  railroad  station. 
OIBBSTOWN.  11.6  ft 

North  rali  nt  crossing  on  the  west  side  ot  the  railroad  station. 
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ORO.  143.9  ft. 

iil  of  crossing  O.S  mile  south  of  South  Gldssboro  station.  ' 

>RO.  142.9  ft. 

ail  of  diagonal   crossing   1.4   miles   south  of   South   Glassboro 

STATION.  14.5  ft. 

"ail  of  crossing. 

5.  141.4  ft. 

ill  of  crossing  at  the  railroad  station. 

>NVILLE.  54.99  ft. 

on  the  northwest  corner  of  concrete  base  of  signal  east  of 
and  60  yards  north  of  the  railroad  station. 

NVILLE.  55.7  ft. 

lil  of  the  most  southerly  of  two  crossings  Just  north  of  the 
tation. 

NVILLE.  62.2  ft. 

Lil  of  crossing  three-quarters  of  a  mile  north  of  the  railroad 

105.5  ft. 
il  of  crossing. 

93.1  ft. 
II  of  diagonal  crossing  200  yards  north  of  the  station. 

86.6  ft. 
II  of  crossing  200  yards  north  of  the  station. 

ON.  79.6  ft. 

ail  of  crossing  at  the  station. 

ON.  76.04  ft. 

on  the  center  of  the  west  concrete  parapet  of  small  highway 
St  east  of  the  station  and  north  of  the  tracks. 

106.6  ft. 
.il  of  crossing  at  the  station. 

93.8  ft. 
Jl  of  crossing  one  mile  north  of  the  station. 

111.3  ft. 
lil    of    southbound    track   of   crossing.    0.5    mile    south    of    the 

ON.  55.5  ft. 

ly  rail  of  crossing  at  the  station. 

ON.  55.18  ft. 

concrete  foundation   at   the   southeast  corner  of   Haines   and 
oduce  building  at  the  railroad  station. 

ON.  69.53  ft. 

end  of  wooden  door  sill  of  the  most  westerly  entrance  on 
face  of  the  Friends*  Meeting  House. 

lOYAL.  53.2  ft. 

ail  of  crossing  of  the  Clarksboro-Mount  Royal  highway,  one- 
southwest  of  the  station 

^OYAL.  44.38  ft. 

southwest  end  of  wooden  window  sill   of  the  most  westerly 
window  on  the  southerly  face  of  the  Baptist  Church. 

rOYAL.  34.5  ft. 

y  rail  of  crossing  at  the  station. 


52  GLOUCESTER  COUNTY. 

MULttCA   HILL.  S1.8  ft. 

South  rail  of  crossinK  at  the  station. 
MULLICA  HILL.  53.11  ft. 

A  cross  on  tbe  concrete  touudatlon  at  the  northeast  corner  ol  A^ 
railroad  station. 
MULLICA   HILL.  97.29  ft. 

A  cross  at  the  hase  of  iron  poet  of  porch  and  near  the  outer  coma' 
at  the  east  end  of  top  step  of  three  porch  steps  of  Town  Hall, 
NEWFIELD.  101.7  ft. 

West  rail  of  south  bound  track  of  crossing  0.9  mile  north  of  the  statloO' 
NEWFIELD.  116.4  ft. 

West  rail  of  south  bound  track  of  Vineland  branch  at  tbe  crosalD^ 
just  north  of  the  station. 
NEWFIELD.  103.0  ft. 

Bast  rail  of  crossing  0.5  mile  south  of  the  station  on  the  VineUiiiiM 
branch. 
NORTH   WOODBURY.  45.0  ft. 

East  rail  of  crossing  at  the  station. 
NORTH    WOODBURY.  47J  ft 

East  rail  of  diaeonal  crossing  200  yards  north  of  the  railroad  statiMB 
OGDEN   STATION.  14.5  ft 

North  rail  of  crossing. 
PARADISE.  15JfL 

North  rail  of  crossing  at  the  station. 
PARKVILLE  STATION.  37A  tU 

South  rail  of  crossing. 
PAULSBORO.  12J  ft 

South  rail  of  crossing  Just  west  of  the  station. 
PITMAN.  138.(  ft 

East  rail  of  south  bound  track  at  crossing  three-quarters  mile  ioiB>l 
o[  the  railroad  station. 
PITMAN.  13S5  ft 

West  rail  of  crossing  Just  north  of  the  station. 
PITMAN.  108.7  ft. 

West  rail  of  diagonal  crossing  one  mile  north  of  tbe  railroad  ■tatlii'W^ 
PROSPECT.  4.7  ft 

South  rail  of  main  track  of  crossing  at  the  station. 
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ROBANNA.  157.6  ft. 

Point  of  frog  of  siding  at  the  station. 

ROBANNA.  152.5  ft. 

Sooth  rail  of  crossing  300  yards  west  of  the  station. 

RULON.  55.2  ft. 

Southeast  rail  of  crossing  at  the  station. 

RULON.  51.4  ft. 

Westerly  rail  of  crossing,  one-half  mile  northeast  of  the  station. 

SEWELL.  65.0  ft. 

Westerly  rail  of  crossing  at  the  station. 

SHERWIN  STATION.  121.9  ft. 

West  rail  of  crossing. 

SOUTH  WE8TVILLE.  26.3  ft. 

Southeast  rail  of  crossing  at  the  station. 

iWEDESBORO.  35.5  ft. 

SoQtheast  rail  of  tracks  of  the  first  crossing  northeast  of  the  station. 

TATEM  STATION.  57.5  ft. 

South  rail  of  crossing. 

THOROFARE.  22.2  ft. 

Point  of  frog  30  yards  east  of  the  station. 

THOROFARE.  19.8  ft. 

Sooth  rail  of  crossing  at  the  station. 

THOROFARE.  20.4  ft. 

Northeast  foundation  bolt  of  gasoline  stand  on  the  west  side  of  the 
Usbway  30  yards  south  of  the  railroad. 

TOMLIN  STATION.  43.5  ft. 

Southeast  rail  of  crossing. 

WENONAH.  60.1  ft. 

West  rail  of  tracks  of  crossing  at  the  station. 

WESTVILLE.  10.1   ft. 

Southeast  rail  of  tracks  of  crossing  just  north  of  the  railroad  station. 

WE8TVILLE.  15.4  ft. 

Bast  rail   of  crossing,   three-quarters   mile   northeast  of   the   railroad 
•tition.    This  is  the  main  Woodbury-Gloucester  highway. 

WILLIAMSTOWN.  157.4  ft. 

North  rail  of  crossing,  50  yards  northeast  of  the  railroad  station. 

WILLIAMSTOWN.  156.2  ft. 

Northeast  rail  of  crossing  at  Church  Street  station. 

WILLIAMSTOWN.  159.9  ft. 

Northeast  rail  of  crossing  about  350  yards  northwest  of  the  Church 
Street  station.     This  is  the  main  Sicklertown-Franklinville  highway. 

WOLFERT   STATION.  49.7  ft. 

Northwest  rail  of  main  track  at  crossing. 

WOODBURY.  42.6  ft. 

South  rail  of  crossing  Just  east  of  West  End  station  of  the  Pennsgrove 
bnmch  of  the  Pennsylvania  Railroad. 

WOODBURY.  36.7  ft. 

Westerly  rail  of  tracks  of  crossing  at  the  station. 

WOODBURY    HEIGHTS.  52.7  ft. 

West  rail  of  tracks  of  crossing  at  the  station. 

WOODBURY   HEIGHTS.  54.56  ft. 

A  cross  on  the  cement  platform  at  the  northwest  comer  of  the  rail- 
nMid  station. 


HUDSOX  COUNTY. 


HUDSON  COUNTY.' 
BAVONNE.  Eleva.,  33.92  ft 

A  cross  on  the  outer  corner  at  the  westerly  end  of  blue  sandstone  wli 
dow  sill  on  the  East  49tli  Street  face  and  at  the  southwest  corner  i 
Public  School  No.  3,  on  the  corner  ot  East  49tti  Street  and  Broadwa 
BAYONNE.  Eleva.,  32X12  ft. 

A  point  2.14  leet  above  the  door  sill  on  the  white  sandstone  copli 
at  the  left  side  as  you  enter  the  most  westerly  door  from  East  31 
Street  ot   the   Mechanics  Trust  Company's   building   on  the  comer  < 
East  33d  Street  and  Broadway. 
BAVONNE.  ElBva.,  48.20  fL 

On  the  outer  corner  of  granite  sill  of  basement  window  on  the  nort 
eriy  side  ot  Avenue  C  entrance  to  the  Bayonne  Public  Library  at  Wfl 
3l3t  Street. 
BAYONNE.  Eleva.,  42.26  ft. 

A  cross  on  the  outer  corner  at  the  easterly  end  of  window  sill 
basement  window  on  the  northerly  face  and  at  the  northeast  comer 
Public  School  No.  8.  a  red  brick  structure  on  Avenue  C  at  2Sth  Strei 
BAYONNE.  Eleva.,  40.S1  ft. 

A  cross  on  the  outer  corner  l.S  feet  from  the  door  at  the  nortber 
end  ot  targe  stone  door  sill  ot  the  Avenue  C  entrance  to  the  Munlclp 
Building  at  26th  Street. 
BAYONNE.  Eleva.,  21.10  ft. 

Copper  bolt  1.73  feet  above  the  bridge  seat  and  three  feet  from  tl 
girder  on  the  westerly  end  of  south  concrete  abutment  o(  bridge  carryli 
the  New  Jersey  Central  Railroad  over  the  flrat  street  southerly  fro 
the  East  2 2d  Street  station. 
BAVONNE.  Eleva.,  15.57  ft. 

On  the  outer  corner  3.7  feet  from  the  outer  set  of  doors  at  the  norl 
cily  end  of  large  granite  sill  of  the  Broadway  entrance  to  building 
the  Bayonne  Trust  Company,  a  stone  structure  on  the  westerly  side 
Broadway  at   9th   Street. 
BAVONNE.  Eleva.,  26.14  ft 

A  cross  on  the  outer  corner  at  the  southerly  end  of  door  sill  of  ei 
trani'e   to   baggage   room   on   the   west   fate   of   the   station   of   the   Ne' 
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RISON.  Eleva.,  32.51  ft. 

(TOSS  cut  near  the  southeast  comer  of  the  base  of  the  column 
is;  at  the  right,  or  east  side  of  the  front  entrance  to  the  West 
m  Tnut  Company's  building,  on  the  north  side  of  Harrison 
le,  jQst  west  of  Kearny  Avenue. 

[(SON.  Eleva.,  56.29  ft. 

ross  cut  in  the  east  end  of  the  south  abutment,  on  a  shelf  (2.9 
eJow  the  footpath)  upon  which  rests  the  south  end  of  the  east 
if  the  bridge  which  carries  Kearny  Avenue  over  the  Erie  Railroad. 

<EN.  Eleva.,  5.85  ft. 

yss  on  the  outer  comer  at  the  south  end  of  door  sill  of  the  Park 
entrance  to  Public  School  No.  7  on  Newark  Street. 

:EN.  Eleva.,  15.19  ft. 

>ss  on  the  outer  corner  at  the  easterly  end  of  door  sill  of  the 

esterly  basement  entrance  on  Newark  Street  to  the  City  Hall 
mfield  Street.  • 

EN.  Eieva.,  14.68  ft. 

ss  next  to  door  jamb  at  the  northerly  end  of  door  sill  of  River 
ntrance  to  post  office  at  Newark  Street.    The  sill  is  back  under 

ITS. 

EN.  Eleva.,  45.73  ft. 

is  on  the  outer  corner  at  the  southerly  end  of  brown  sandstone 
1  of  River  Street  entrance  to  the  main  Institute  building  at 
Institute  of  Technology.     The  structure  faces  the  park. 

EN.  Eieva.,  47.49  ft. 

S8  on  the  outer  corner  at  the  northerly  end  of  door  sill  of  the 
)rtherly  entrance  on  River  Street  to  the  United  States  Naval 
;  on  the  grounds  of  Stevens  Institute  of  Technology. 

EN.  Eleva.,  6.18  ft. 

Bs  on  the  outer  comer  at  the  westerly  end  of  door  sill  of  entrance 
northerly  face  and  near  the  northeast  corner  of  Fire  House 
as  Truck  No.  2  on  Newark  Street,  near  Henderson. 

'  CITY.  Eleva.,  94.93  ft. 

»  cut  in  the  south  corner  of  the  upper  large  square  stone  step 
nain  entrance   (on   Summit  Avenue)   of  the  Westminster  Pres- 
Church,  at  the  east  comer  of  Summit  and  Magnolia  Avenues. 

CITY.  Eleva.,  99.65  ft. 

«  cut  in  the  east  end  of  the  sand  stone  sill  of  the  most  westerly 
loors  in  the  Newark  Avenue  front  of  the  Hudson  County  Jail, 

Oakland  Avenue. 

CITY.  Eleva.,  101.22  ft. 

s  cut  in  the  south  end  of  the  door  sill  (10  inches  from  the  door 
!  inches  from  the  south  side  of  the  entrance  and  1.3  feet  from 
•  edge  of  the  sill)  of  the  most  easterly  of  three  entrances  from 
Avenue  to  the  Hudson  County  Courthouse,  which  stands  on  the 
ler  of  Newark  and  Pavonia  Avenues. 

CITY.  Eleva.,  26.25  ft. 

i  cut  in  the  north  end  of  the  east  abutment,  at  the  foot  of  the 
of  the  north  truss  of  a  small  viaduct  which  carries  a  30  inch 
in  over  the  tracks  of  the  West  Shore  or  Junction  Railroad,  just 
the  bridge  carrying  Newark  Avenue  over  the  same  railroad. 


nG  Hl'DSOX  COUXTY. 

JERSEY  CITY.  Eleva.,  18.65  fa 

A  cross  cut  in  the  iLorth  side  ot  the  stone  base  of  the  fifth,  or  U 
pilaster  from  Montgomery  Street,  on  the  Washington  Street  side  of 
Union  Trust  Company's  building,  which  stands  on  the  southwest  eofs 
of  Montgomerj'  and  Washington  Streets. 
JERSEY  CITY.  ElevB.,  6.M  fli 
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EY  CITY  (LAFAYETTE).  Eleva.,  12.86  ft. 

rross  on  the  outer  comer  at  the  east  end  of  door  sill  of  center 
ice  on  Cominunipaw  Avenue  to  factory  of  the  American  Musical 
f  Company,  a  red  brick  structure  on  the  southerly  side  of  Com- 
law  Avenue  about  100  feet  east  of  the  Morris  Canal. 

tNY.  Eleva.,  121.90  ft. 

ross  cut  in  the  first  of  two  steps  (0.7  foot  from  southwest  comer 

},  15.5  feet  from  junction  of  the  west  wing  wall  with  the  northwest 
of  the  bridge,  and  3.4  feet  below  the  roadbed)  in  the  west  end 
north  abutment  of  the  bridge  which  carries  Kearny  Avenue  over 

eenwood  I^ake  Branch  of  the  Erie  Railroad,  about  1,500  feet  west 

A^rlington  Station. 

NY.  Eleva.,  111.11  ft. 

-OSS  cut  in  the  southeast  corner  of  the  large  stone  landing,  five 
lown  from  the  door,  of  the  entrance  to  the  Town  Hall.  This  cross 
the  comer  formed  by  the  junction  of  the  south  stone  balustrade 
he  building.  The  Town  Hall  stands  on  the  east  side  of  Kearny 
e  nearly  opposite  Grove  Street. 

DURHAM.  Eleva.,  7.91  ft. 

ross  cut  in  the  lowest  of  a  series  of  steps  (near  the  edge  and 
ip  to  the  bottom  of  the  next  step  above)  at  the  west  end  of  the 
abutment  of  the  bridge  which  carries  the  Hackensack  Turnpike 
be  West  Shore  Railroad  at  the  station. 

DURHAM.  Eleva.,  33.21  ft. 

ross  on  the  outer  comer  at  the  southerly  end  ot  blue  sandstone 
;ill  of  entrance  on  the  easterly  face  of  Public  School  No.  3,  of 
Bergen  Township  on  North  Street,  northeast  of  the  West  Shore 
ad  station. 

^,  TOWN  OF.      .  Eleva.,  191.74  ft. 

"OSS  near  the  outer  edge  at  the  westerly  end  of  granite  door  sill 
n  entrance  to  building  of  the  Trust  Company  of  New  Jersey — Town 
on  Branch,  situated  on  the  corner  of  Hackensack  Plank  Road  and 
1  Line  Avenue. 

«l,  TOWN  OF.  Eleva.,  170.84  ft. 

oss  on  the  outer  corner  at  the  easterly  end  of  door  sill  of  corner 
ce  on  Main  Street  to  Necker  Building  on  the  southwest  corner 
in  street  and  Bergen  Line  Avenue. 

^,  TOWn  of.  Eleva.,  167.03  ft. 

ross  on  the  outer  corner  at  the  southerly  end  of  blue  sandstone 
ill  of  the  main  entrance  to  the  Town  Hall  on  Hudson  Boulevard 
in  Street. 

<l,  TOWN  OF.  Eleva.,  181.50  ft. 

•oss  on  the  outer  comer  at  the  westerly  end  of  basement  window 
the  northwest  corner  of  the  building  and  on  the  Fourth  Street 
I  Public  School  No.  2,  located  at  Fourth  Street  and  Bergen  Line 
e.    The  window  is  in  that  portion  of  the  structure  nearest  Fourth 

I,  TOWN  OF  Eleva.,  179.17  ft. 

oss  on  the  outer  corner  at  the  extreme  southerly  end  of  granite 
ill  of  Bergen  Line  Avenue  entrance  to  the  Weehawken  Trust 
ny's  building  at  Fourth  Street. 

HOBOKEN.  Eleva.,  174.20  ft. 

oss  on  the  outer  corner  at  the  southerly  end  of  blue  sandstone 
111  of  Summit  Avenue  entrance  to  the  Highland  Tmst  Company's- 
g  on  the  comer  of  Summit  and  DeMott  Avenues. 


OS  JUDSOX  A\D  Ht'XTERDOX. 

WE$T  HOBOKEN.  Elflva„  \7AM  ft 

A  cross  on  the  outer  corner  at  tbe  easterly  end  of  granite  door  bIU 
or  the  main  tintraace  to  National   Bank  ot  North  Hudson  at  the  tri- 
angular  comer   (oruied   by   tbe    Intersection    ol  Paterson    Plank  Road, 
DeMott  Street  and  Summltt  Avenue. 
WEST  HOBOKEN.  Eleva.,  183.64  ft 

A  croiJG  on  the  outer  corner  at  the  southerly  end  ot  door  sill  ot  siDKle 
door  entrance  on  Hudson  Boulevard,  and  near  the  aoutbwest  comer  ot  tb« 
building  to  garage  ot  Decker  ft  Keynton — a  red  hrlck  structure  on  the 
easterly  side  ot  Hudson  Boulevard  at  No.  3S28. 
WEST  HOBOKEN.  Eleva.,  186.20  ft 

A  croaa  on  the  outer  corner  of  door  sill  ot  the  Elm  Street  double 
door  enlrance  to  Public  School  building  on  tbe  comer  of  Elm  Street 
and  Summit  Avenue. 
WEST  HOBOKEN.  Eleva.,  190.58  ft 

A  cross  on  tbe  outer  comer  at  the  westerly  end  ot  window  sill  od 
the.  right  hand  ae  you  enter  the  office  ot  the  Public  Service  car  baraa 
on  the  corner  of  Clinton  Avenue  and  Angelic  Street,   Tbe  tower  is  at  this 
corner   of   the   structure. 
WEST   HOBOKEN.  Eleva.,  193.61   ft 

A  cross  on  the  outer  corner  at  tbe,  easterly  end  ot  basement  window 
sill  on  the  north  face  and  near  the  northeast  corner  of  Public  School 
No.  5  at  Jane   Street  and  Clinton  Avenue. 
WEST   HOBOKEN.  Eleva.,  192.11  ft 

A  cross  on  the  outer  corner  at  the  easterly  end  of  granite  door  sUl 
ot   main    entrance    to   building    of   the    Hudson    Trust   Company    on    the 
comer  of   Spring   Street  and   Hackensack  Plank   Road.     The  cross   is 
on  the  raised  portion  of  the  sll!  adjacent  to  the  brick  work. 
WEST   NEW   YORK.  Eleva..   184.41   ft 

A   cross  4.6   feet  from   the   southwest  corner  of   building  on   the   west 
end  of  blue  sandstone  window  sill  of  basement  window  on  the  Sixteenth 
Street  face  of  the  Municipal  Ituildlng  one  block  easterly  from  Bergen 
Line  Avenue  at  the  corner  of  Harrison  Place. 
WEST  NEW  YORK.  Eleva.,  217.00  ft 

On  the  extreme  southerly  end  ot  blue  sandstone  door  stU  ot  the  Bergen 
Line  Avpnue  entrance  to  the  red  brick  church  on  the  corner  o(  Twenty- 
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ANNANDALfe.  Eleva.,  355.049  ft. 

Tbe  bottom  surface  of  a  square  cavity  cut  on  a  projecting  stone,  about 
fte  eenter  of  the  north  abutment  of  an  overhead  highway  bridge,  over  the 
Catral  Railroad,  about  one  mile  east  of  the  station.  The  mark  is  a  little 
bdow  the  level  of  the  railroad  track  in  hard  blue  limestone.  This  is  a 
lench  mark  of  the  U.  S.  Coast  and  Geodetic  Survey. 

ANNANDALE.  Eleva.,  345.66  ft. 

A  cross  on  the  east  end  of  stone  door  sill  at  the  west  entrance  of  the 
Central  Railroad  station,  on  the  side  toward  the  tracks. 

ANNANDALE.  Eleva.,  342.99  ft. 

A  cross  3  inches  diagonally  from  the  southwest  comer  of  a  cement 
Mock,  forming  the  top  of  a  series  of  steps  at  the  south  end  of  the  west 
ikntment  of  a  bridge  carrying  the  Central  Railroad  over  a  highway 
ftbofot  800  feet  west  of  the  station. 

ANNANDALE.  Eleva.,  35a54  ft. 

A  cross  about  two  and  one-half  feet  above  the  track  on  the  outer 
eoner  at  the  southerly  end  of  northeast  stone  abutment  of  frame  bridge 
Ofer  the  railroad  about  three-quarters  mile  northerly  from  the  station. 

ANNANDALE.  Eleva.,  320.46  ft. 

Next  to  the  brick  work  on  the  brown  sandstone  water  table  at  the 

Borthwest  comer  of  brick  dwelling  on  the  east  side  of  the  High  Bridge 
rotd  about  130  yards  south  of  Center  Street. 

ANNANDALE.  Eleva.,  302.70  ft. 

A  cross  Just  below  the  wooden  door  sill  on  the  inner  corner  at  the 
north  end  of  top  step,  or  landing,  of  three  flagstone  steps  at  entrance 
to  the  Reformed  Church  at  the  intersection  of  the  Clinton  and  High 
Bridge  roads. 

ANNANDALE.  Eleva.,  302.70  ft. 

On  the  marble  comer  stone  set  in  the  foundation  at  the  southwest 
corner  of  the  Reformed  Church. 

ANNANDALE.  Eleva.,  220.88  ft. 

A  cross  directly  above  the  west  edge  of  opening  for  stream  on  the  outer 
corner  at  the  west  end  of  the  north  concrete  parapet  of  highway  bridge 
about  three^iuarters  mile  from  Annandale  on  the  road  to  Clinton. 

BLOOMSBURY.  Eleva.,   326.180  ft. 

The  bottom  of  a  square  cavity  cut  in  the  top  stone  at  the  northwest 
corner  of  a  railroad  bridge  over  the  wagon  road,  one-fourth  mile  west 
<rf  the  Central  Railroad  station.     This   is  a  U.   S.   Coast  and  Geodetic 

Surrey  bench  mark.     It  is  marked  thus:    B  [      ]  M 

f881. 

BYRAM.  Eleva.,  100.51   ft. 

On  the  north  end  of  west  concrete  parapet  of  arch  culvert  under  the 
railroad  about  one  mile  north  of  the  station.  This  is  a  railroad  bench 
mark  and  is  number  16. 

BYRAM.  Eleva.,  101.45  ft. 

A  cross  on  the  northeast  corner  of  a  concrete  pier  supporting  a  wooden 
bridge  over  the  Pennsylvania  Railroad,  about  800  feet  north  of  the 
station.  The  cross  is  about  two  feet  above  the  level  of  the  rails,  and 
eig^t  feet  west  of  the  west  rail. 

BVRAM.  Eleva.,  97.77  ft. 

'    A  copper  bolt  on  the  north  end  of  the  wall  of  a  railroad  culvert,  about 
300  feet  south  of  Byram  station,  on  the  west  side  of  the  track. 

BYRAM.  Eleva.,  97.76  ft. 

A  cross  on  the  northeast  comer  at  the  north  end  of  concrete  para- 
pet of  railroad  culvert  about  100  yards  south  of  the  station. 
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BYRAM.  ElevM^  lOOABfL 

A  croBH  on  the  northwest  corner  ol  a  concrete  block  on  which  rM 
the  northeast  end  ot  the  north  tnisa,  at  the  aortheaet  abutment  ot  t 
bridge  over  the  Delaware. 
BYRAM.  Eleva,  MAI  ffe 

A  crosE  on  the  Inner  comer  ot  the  fourth  stone  step  from  the  to^ 
the  northerly  end  ot  the  easterly  abutment  of  stone  arch  bridge  ODder  t 
railroad  about  three-quarters  mile  southeast  ot  the  station. 
CALIFON.  Eleva.,  479.1B  fC 

A  cross  on  the  center  of  concrete  slab  at  the  southerly  end  ot  sat 
culvert  under  the  Central  Railroad  about  4G0  yards  westerly  from  t 
station. 
CALIFON.  Eleva.,  483.W  fl 

A  cross  on  the  outer  corner  at  the  easterly  end  of  door  sill  o  ~ 
on  the  southerly  face  of    the  Central  Railroad  station,  a  stone  s 
on  the  north  eide  ot  the  tracks. 
CALIFON.  Eleva.,  489.78  ItJ 

A  cross  on  the  outer  corner,  sIk  inches  below  the  bridge  floor  at  Ife 
west  end  ot  southerly  abutment  ol  highway  bridge  over  South  Bru^ 
of  Rarltan  River. 
CALIFON.  Eteva.,  48044  ftj 

A   cross    Immediately    below   the  Iron    railing  and   directly  over  ft 
pier  on  the  southerly  cement  walk  ot  highway  bridge  about  300  jttt 
north  of  the  railroad  etatlon.    The  bridge  Is  on  the  northerly  aide  ot  li 
railroad  and  the  highway  parallels  the  tracks. 
CLINTON.  Eleva.,  ZOZJff  ft 

A  cross  on  the  northeast  corner  ot  the  south  wing  wall,  on  the  Uq 
stone  cap.  of  the  highway  bridge  over  south  Branch  ot  Rarltan  RlTC 
near  the  Intersection  of  Lee  and  Center  Streets. 
CLINTON.  Eleva..  208M  ft 

A  cross  on  the  westerly  end  of  bluestone  door  sill  ot  main  entrance  1 
the  Union  Hotel  on  the  comer  of  Lee  and  Center  Streets. 
CLINTON.  Eleva.,  199.96  ft 

A  cross  on  the  outer  edge,  at  left  of  doorway,  of  the  door  sill  at  0 
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TT8T0WN.  Eleva.,  320.72  ft. 

788  on  the  outer  corner  at  the  west  end  of  the  south  abutment 
ooden   bridge,   over   the   south   branch   of  Nishisakawick   Brook, 

00  feet  east  of  the  general  store  at  the  corner  of  the  crossroads. 

rrSTOWN.  Eleva.,  337.53  ft. 

le  bottom  edge  and  corner  of  brownstone  tablet,  at  the  northeast 
of  the  Methodist  Episcopal  Church. 

TTSTOWN.  Elcva.,  405.78  ft. 

<S8  about  one  foot  below  the  bridge  floor  on  the  outer  corner  at 
t  end  of  the  south  abutment  of  highway  bridge  over  a  brook 
.2  miles  northeast  of  Everittstown.  The  bridge  is  about  one 
rtherly  from  Palmyra,  on  the  road  leading  to  Jutland  and  Just 

1  its  intersection  with  the  road  leading  easterly  to  Pittstown. 

rrSTOWN.  Elcva.,  397.08  ft. 

ss  on  a  ledge  of  stone  in  the  center  and  on  the  north  face  of 
arapet  of  stone  arch  highway  bridge  over  a  brook  about  one 
rtheast  of  Everittstown.  The  bridge  is  on  the  Pittstown  road 
.7  mile  northerly  from  Palmyra  and  the  cross  is  at  the  lower 
a  marble  slab  set  in  the  wall  and  reading  "Freeholder — Philip 
Superintendent  A.  Shaw  &  C." 

rrSTOWN.  Eleva.,  330.12  ft. 

ss  on  the  outer  comer  at  the  west  end  of  bottom  step  of  several 
:eps  leading  into  a  yard  on  the  north  side  of  the  Pittstown  road 

0  yards  east  of  the  general  store  at  the  crossroads. 

rrSTOWN.  Eleva.,  321.70  ft. 

<S8  on  the  outer  comer  at  the  northeast  end  of  northerly  abut- 
!  highway  bridge  over  the  north  branch  of  Nishisakawick  Creek 
s  northwest  of  the  general  store  at  the  crossroads. 

TTSTOWN.  Eleva.,  333.23  ft. 

ss  next  to  the  building  at  the  right  of  the  doorway  on  the  bottom 
e  step  at  main  entrance  to  the  M.  E.  Church  at  intersection  of 
Pleasant  and  French  town  roads. 

NGTON.  Eleva.,  187.45  ft. 

bench  mark  is  a  cross  on  the  south  end  of  the  door  sill  at  the 
itrance  of  the  courthouse. 

NGTON.  Eleva.,  186.29  ft. 

bench  mark  is  on  top  of  the  brass  head  of  the  southern  "true 
n"  post  in  front  of  the  courthouse. 

NGTON.  Eleva.  171.26  ft. 

bench  mark  is  a  cross  cut  on  the  west  end  of  the  door  sill,  at 
thwest  corner  of  the  stone  Presbyterian  Church,  at  the  forks  of 
?et. 

HTOWN.  Eleva.,  276.64  ft. 

38S   in  the  cover   of  the   cement   wall  at  the   entrance,   directly 
iie  hinges  of  the  door  at  the  top  edge  of  the  reservoir  of  the 
own  Water  Works,  one-quarter  mile  north  of  the  village,  on  the 
Everittstown. 

HTOWN.  Eleva.,  133.29  ft. 

)ss  on   the   northeast  corner  of  a   large  block  in   front   of  the 

1  Hotel  on  Milford  road,  opposite  Kingwood  Avenue.     The  stone 
and  one-half  feet  from  the  porch  of  the  hotel. 

HTOWN.  Eleva.,  129.06  ft. 

iss  on  the  course  of  stones  forming  the  seat  of  the  truss,  about 
es  below  the  level  of  the  floor,  and  at  the  bridge  end  of  a  long 
all  running  northeast,  at  the  northeast  corner  of  the  southeast 
nt  of  a  bridge  over  the  brook  on  Kingwood  road,  100  feet  from 
road,  and  opposite  National  Hotel. 
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FRENCHTOWN.  Eleva.,  129.H  « 

On  the  outer  corner  at  tbe  east  end  of  a  brownstone  door  sill,  at 
right  side  oF  tbe  entrance  to  the  bank  building  on  Bridge  Street 
point  !e  Immediately  below  tbe  right  brick  door  Jamb. 
FRENCHTOWN.  El«va.,  13244 

A  cross  on   the  outer  comer  at  the  east  end  ot  stone  door  ad 
wagon  entrance  to  Fire  House  on  Second  Street  aliout  100  yards   -^ 
of  the  Everlttstown  road. 
FRENCHTOWN.  Eleva.,  131A  f 

A  cross  on  tbe  outer  corner  at  the  east  end  ot  stone  door  siU  mt 
trance  to  Post  Offlce  on  Bridge  Street  opposite  Harrison  Street 
FRENCHTOWN.  Eleva.,  12942  «l 

A  cross  on  the  outer  corner  at  the  west  end  of  top  step  at  tl>e  cfl| 
entrance  to  tbe  1.  O.  O.  F.  building  on  Bridge  Street  west  of  Hanl| 
Street. 
FRENCHTOWN.  Eleva.,  123.48  0- 

A  cross  on  the  extreme  east  end  ot  stone  door  sill  of  center  entn^ 
to  Warford  Hotel  near  the  railroad  station. 
FRENCHTOWN.  Eteva.  11643  ft. 

A  cross  on  the  northwest  corner  at  the  north  end  of  west  pant 
ot  railroad  bridge  over  Cooper  Creeh  about  one  and  one-halt  miles  en 
of  the  station.     The  cross  is  at  the  angle  formed  by  the  junctliHi 
parapet  and  wing  wall. 
FRENCHTOWN.  Eleva.,  113.46  ft 

A  cross  about  two  feet  below  the  rail  of  track  on  the  outer  con 
at   the   north   end  of   concrete   parapet   of   raili-oad   culvert   about  t! 
miles  south  of  the  station. 
FRENCHTOWN.  Eleva.,  120.27  ft 

A  cross  on   the  east  outer  corner  of  the  south  end  of  the  concn 
coping   on    the    Pennsylvania    Railroad    culvert,    over   Little    Nlchlnl 
wick  Creek,  about  500   feet  south  of   the   railroad   station. 
GLEN  GARDNER.  Eleva.,  383.77  ft 

A  (TOSS  about  seven  feet  below  the  track  on  the  outer  edge  at  tl 
northwest  end  of  concrete  parapet  of  railroad  bridge  over  a  hlghw 
about  one  mite  southeast  of  the  station.  The  cross  Is  at  tbe  aii| 
formed  by  the  wing  wall. 
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GARDNER.  Eleva.,  469.55  ft. 

88  on  the  southwest  comer  of  thQ  sixth  step  from  the  top  at 
h  end  of  the  west  abutment  of  the  Central  Railroad  bridge,  over 
ay,  about  one-half  mile  north  of  the  railroad  station. 

ON.  Eleva.,  507.10  ft. 

ss  on  an  outcrop  of  rock  about  90  feet  east  of  the  center  of  the 
station,  seven  feet  south  of  the  nearest  rail  of  the  eastbound 
nd  15  feet  west  of  signal  No.  662. 

ON.  Eleva.,  561.64  ft. 

88  on  the  outer  edge  at  the  southeast  end  of  the  stone  door  sill 
ntrance  to  St.  Ann's  Church. 

ON.  Eleva.,  519.60  ft. 

»8s  next  to  the  building  on  the  southeast  corner  of  concrete 
oor  of  the  Lackawanna  House  on  the  southerly  side  of  the  rail- 
ick  west  of  the  station. 

ON.  Eleva.p  561.35  ft. 

le  northwest  end  of  brick  window  sill  of  window  on  the  west 
a  garage  on  the  easterly  side  of  the  Clarksville  highway  oppo- 
ttx  Street. 

'ON.  Eleva.,  583.71  ft. 

»88  on  the  outer  edge  at  the  north  end  of  a  concrete  door  sill 
public  school  4)etween  Fobs  Avenue  and  High  Street.  The  en- 
Is  on  High  Street. 

'ON.  Eleva.,  467.66  ft. 

>S8  on  the  southwest  corner  of  the  third  stone  from  top  at  the 
ist  end  of  the  north  abutment  of  the  Delaware,  Lackawanna 
Bstern  Railroad  bridge,  over  a  highway  about  one  mile  north 
ipton. 

IRIDGE.  Eleva.,  377.21  ft. 

88  on  the  outer  edge  of  the  north  end  of  the  concrete  window  sill 
lall  west,  rear  window  of  the  annex  to  the  Reformed  Church,  at 
ner  of  the  Berkshire  Valley  road  and  Church  Street. 

BRIDGE.  Eleva.,  368.70  ft. 

>88  on  the  outer  edge  of  the  north  end  of  the  stone  window  sill, 
e  marble  corner  stone  on  the  west  side  of  the  Methodist  Epis- 
!hurch.  at  Church  and  Thomas  Streets. 

3RIDGE.  Eleva.,  371.13  ft. 

le  outer  edge  of  the  west  end  of  a  stone  door  sill,  at  the  north 
e  to  the  High  School,  being  the  first  entrance  from  Thomas 
on  the  north  face  of  the  building. 

3RIDGE.  Eleva.,  328.29  ft. 

yaa  on  the  southeast  corner  of  stone  at  the  south  end  of  stone 
1   the   east   side   of  the   railroad   about   100   yards   south   of   the 

BRIDGE.  Eleva.,  330.96  ft. 

>88  on  the  southwest  corner  of  the  northeast  stone  pier  on  the 
ly  side  of  railroad  water  tank  on  the  east  side  of  the  tracks  at 
tion. 

IRIDGE.  Eleva.,  321.74  ft. 

188  on  the  outer  edge  at  the  west  end  of  middle  landing  of  steps 
from  Railroad  Avenue  to  the  station  on  the  west  side  of  the 
at  the  north  end  of  the  building. 
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HIGH  BRIDGE.  Eleva^  317.M  f-9. 

Oa  the  outer  edge  at  the  porth  end  of  stone  door  Bill  of  upstairs  e 
trance  to  a  brick  and  stone  etructnre  occupied  by  the  First  Natiam 
Bank  on  the  easterlr  side  of  Main  Street  about  60  feet  north  of  lUti 
road  Avenue.  The  entrance  la  the  second  from  an  alley  at  the  soad 
face  of  the  building. 
HIGH  BRIDGE.  Elsva^  2^3M  ft 

On  the  outer  edge  at  the  north  end  ot  concrete  step  at  center  entnuU 
to  the  Post  Office,  a  yellow  brick  structure  on  Main  Street  oppoiM 
McDonell  StreeL 
HIGH  BRIDGE.  Eleva.,  330.75  ft 

A  cross  on  the  level  of  the  girder  seat  on  the  southwest  comer  el 
second  stone  step  from  the  top  at  the  westerly  end  of  north  abntmni 
of  bridge  carrying  the  High  Bridge  branch  of  the  Central  Rallrod 
over  a  spur  track  running  to  the  steel  works  about  275  yards  north  d 
the  station  and  on  the  east  side  of  the  main  line. 
HOFFMANS.  Elevsu,  472.11  fL 

A  croau  about  21  feet  southerly  from  the  center  line  of  the  main  trad 
and  0.54  foot  above  the  rail  on  the  topmost  point  of  rock  outcrop  aboi 
165  yards  westerly  from  the  railroad  station. 
HOFFMANS.  Eleva.,  446.19  ft 

A  cross  0.8  foot  below  the  floor  of  the  bridge,  on  the  outer  comer  ■ 
the  upper  of  two  Iron  bed  plates  on  the  southerly  abutment  and  unde 
the  southerly  end  of  west  truss  of  highway  bridge  over  South  Brane 
of  Raritan  River  just  north  ot  the  railroad  station. 
KING  STATION,  see  SIDNEY. 
KINGWOOD  STATION.  Eteva.,  110.40  ft 

A  cross  at  the  Inner  angle  of  the  northeast  wing  wail,  atMut  tv 
feet  below  Ihe  level  ol  and  eight  feet  east  of  the  east  rail,  at  the  norti 
east  end  of  the  concrete  wall  of  a  Pennsylvania  Railroad  culvert  at  tt 
station. 
KINGWOOD  STATION.  Eleva.,  108.18  ft. 

A  cross  on  the  wait,  directly  above  the  crown  of  the  arch,  and  aba 
two  feet  below,  and  15  feet  east  of  the  east  rail  at  a  concrete  arch  a 
vert  carrying  the  Pennsylvania  Railroad  over  Warford  Creek,  abo 
one-halt  mile  south  of  the  station. 
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iRTVILLE.  Eleva.,  71.55  ft. 

)ss  about  one  foot  below  the  rail  of  track  on  the  outer  corner 
westerly  end  of  south  concrete  abutment  of  Pennsylvania  Rall- 
•idge  (Belvidere  Division)  over  a  stream  about  three-quarters 
rtherly  from  the  station.  The  bridge  is  a  two  span  steel  girder 
e  at  the  spillway  of  the  Raritan  Canal  feeder. 

RTVILLE.  Eleva.,  70.52  ft. 

ss  on  the  inner  comer  at  the  north  end  of  concrete  retaining 

tween  the  track  and  canal  feeder  about  80  yards  north  of  the 
station. 

RTVILLE.  Eleva.,  69.00  ft. 

ss  on  the  outer  corner  of  granite  seat  of  the  north  steel  truss 
lorth  end  of  east  abutment  of  highway  bridge  over  the  Dela- 
ver  at  the  railroad  station. 

DWNE.  Eleva.,  174.52  ft. 

ss  at  the  inner  angle  formed  by  the  abutment  and  wing  wall 
jast  end  of  north  concrete  abutment  of  Lehigh  Valley  Railroad 
Clinton  Branch)  over  a  small  stream  about  three-quarters  mile 
*  the  station. 

>WNE.  Eleva.,  197.46  ft. 

3s  on  the  northwest  corner  of^  stone  base  of  the  northwest  steel 
of  water  tank  about  30  yards  south  of  the  main  line  tracks  of 
igh  Valley  Railroad  and  about  170  yards  west  of  the  station, 
le  is  the  one  furthest  west  of  the  station  and  nearest  the  tracks. 

DWNE.  Eleva.,  171.78  ft. 

ss  on  the  girder  seat,  about  3.5  feet  below  the  level  of  and  four 
t  of  the  rail,  on  the  east  end  of  the  south  concrete  abutment  of 
igh  Valley  Railroad  bridge  (Clinton  Branch)  over  a  branch  of 
ranch  of  Raritan  River,  about  one-half  mile  north  of  the  station. 

DWNE.  Eleva.,  178.14  ft. 

ss  about  four  feet  east  of  and  about  four  feet  below  the  east 
1  on  the  southerly  comer  of  the  stone  supporting  the  north  end 
east  truss  of  a  bridge   over  Cakepoulin  Creek  on   the   Clinton 
of   the   Lehigh   Valley   Railroad,   one-fourth   mile   north   of   the 

DWNE.  Eleva.,  196.64  ft. 

ss  on  the  outer  corner  of  the  stone  supporting  the  easterly  end 
lorth  truss,  about  six  feet  northeast  of,  and  six  feet  lower  than 
th  x^il  at.  the  north  end  of  the  east  abutment  of  the  Lehigh 
Railroad   bridge  over  Cakepoulin  Creek,  1,000   feet  west  of  the 

ON.  Eleva.,  283.91  ft. 

88  on  the  northwest  corner  of  the  second  step  from  the  top  of 
thwest  wing  wall  of  the  west  abutment  of  a  stone  arch  bridge, 
;  the  Central  Railroad  over  a  highway,  about  500  feet  east  of 
ion. 

ON.  Eleva.,  298.19  ft. 

ss  cut  in  the  outer  edge  at  the  east  end  of  stone  door  sill  of  the 
oom  of  Cushetunk  Mountain  creamery.  The  entrance  is  on  the 
Ing  the  railroad  station,  and  is  the  most  easterly  entrance. 

ON.  Eleva.,  301.30  ft. 

88  on  the  northwest  comer  of  the  third  step  from  the  top  at 
th  end  of  the  west  abutment  of  a  bridge  carrying  the  Central 
I  over  a  highway,  about  1,000  feet  west  of  the  station. 
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OWN.  Eleva.,  409.09  ft. 

ss  on  the  outer  corner  at  the  west  end  of  north  abutment  of 
'  bridge  over  a  branch  of  Cakepoulin  Creek  about  three-quarter 
St  of  Pittstown.  The  bridge  is  on  a  road  leading  northerly  and 
:  from  its  intersection  with  the  main  highway  to  Everittstown. 

R8VILLE.  (See  Somerset  County.) 

ROCK.  Eleva.,  85.55  ft. 

»8s  on  a  rounded  comer  of  a  stone  holding  the  northeast  gate 
at  canal  feeder,  about  200  feet  westerly  from  the  railroad  station. 
»S8  is  about  five  feet  south  of  the  south  edge  of  the  bridge. 

ROCK.  Eleva.,  89.24    ft. 

ss  on  the  northwest  comer  of  the  west  concrete  cap  of  an  arch 
about  100  feet  southeast  of  the  station  of  the  Pennsylvania 
i. 

ROCK.  Eleva.,  92.27  ft. 

iT  bolt  on  the  southerly  end  of  the  northeast  parapet  of  con- 
rch  culvert  under  the  railroad  about  0.3  mile  northwest  of  the 

ROCK.  Eleva.,  88.47  ft. 

ss  nine  feet  from  the  rail  of  track  and  about  one  foot  lower  on 
er  comer  at  the  south  end  of  west  stone  abutment  of  railroad 
over  stream  about  one  and  one-quarter  miles  easterly  from  the 

The  cross  is  on  the  top  step  of  several  stone  steps  forming 
g  wall. 

4G8BURG.  Eleva.,  383.90  ft. 

ss  ten  feet  from  the  girder  on  the  outer  comer  of  the  bridge  seat 
^ast  end  of  southerly  stone  abutment  of  Central  Railroad  bridge 
highway   about   one   and   one-quarter   miles   northeast   of   High 

4G8BURG.  Eleva.,  441.94  ft. 

»ss  1.5  feet  from  the  girder,  near  the  outer  corner  of  stone  on 
*ests  the  southerly  end  of  east  girder  of  the  Central  Railroad 
>ver  South  Branch  of  Raritan  River  about  two  and  one-half  miles 
St  of  High  Bridge. 

f.  Eleva.,  252.72  ft. 

ss  on  the  girder  seat  at  the  south  end  of  the  east  abutment  of 
bridge    (Pittstown   Branch)    over   a   small   stream   at  the   pond 
houses  about  three-quarters  mile  westerly  from  the  station. 

f.  Eleva..,  261.54  ft. 

)ss  on  the  west  end  of  south  abutment  of  steel  highway  bridge 
ikepoulin  Creek  near  King's  Mill,  about  one-eighth  mile  east  of 
tation  of  the  Pittstown  branch  of  the  L.  V.  R.  R.  The  bridge 
t  100  yards  north  of  the  track. 

r.  Eleva.,  262.15  ft. 

»ss  on  the  center  door  sill  of  basement  entrance  in  the  center 
the   north   side   of   King's   Mill   about   one-eighth   mile   east   of 
;ation  on  the  Pittstown  branch  of  the  L.  V.  R.  R. 

r.  Eleva.,  282.59  ft. 

ss  on  the  outer  corner  of  stone  seat  of  wooden  truss  at  the  east- 
I  of  northerly  abutment  of  highway  bridge  over  Cakepoulin  Creek 
)  yards  northwest  of  King  Station  on  Pittstown  branch  of  Lehigh 
Railroad. 

^  Eleva.,  216.31   ft. 

ss  about  one  foot  below  the  level  of  bridge  floor  on  northwest 
X  the  west  end  of  the  south  abutment  of  a  highway  bridge  at  the 
station. 
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SIDNEY.  Eleva,  221 

A  cross  18  Inches  below  the  level  of  floor  at  the  northwest  c 
tbe  west  stone  abutment  of  the  highway  bridge,  abont  one-toe 
weat  of  the  railroad  station. 
STOCKTON.  Elew«„  83 

A  cross  about  elx  feet  from  the  rail  of  track  and  about  one  tot 
on  the  outer  comer  at  the  northeast  end  of  northwest  concrete  a 
of  railroad  bridse  over  Wlchecheoke  Creek  about  one-halt  mil 
west  of  the  station. 
STOCKTON.  Elewa.,  7J 

A  cross  about  3.5  feet  north  ot  the  north  truss,  at  tbe  north  ei 
east  abutment  ot  a  small  bridge,  over  Ihe  canal  lock,  about  1 
north  ot  the  railroad  station. 
STOCKTON.  Eleva.,  71 

A  croas  about  two  feet  below  tbe  rail  of  track  on  the  outer  c 
the  northwest  end  of  concrete  cap  ot  the  northeast  parapet  ot 
culvert  about  200  yards  northwest  of  the  station. 
STOCKTON.  Eleva.,  » 

A  cross  on  tbe  outer  comer  at  tbe  northwest  end  ot  atone 
ot  the  center  entrance  to  tbe  hotel  on  the  main  street  about  I 
northeast  ot  the  railroad  station. 
STOCKTON.  Eleva.,  & 

A  cross  on  the  outer  edge  at  the  north  end  of  the  second  step 
bottom,  leading  up  to  the  Stockton  Baptist  Church. 
STOCKTON.  Eleva.,  7 

On  the  east  end  of  the  sill  ot  the  second  window  from  tbe  we: 
building,  In  the  south  face  ot  tbe  basement  ot  the  Presbyterian 
STOCKTON.  Eleva.,  T- 

A  cross  about  five  feet  from  the  rail  of  track  and  about  tl 
below  on  the  outer  corner  of  stoue  at  the  northeast  end 
abutment  of  steel  girder  bridge  carrying  the  railroad  over  t 
feeder  about  five-eighths  of  a  mile  soutb  of  the  railroad  station 
STOCKTON.  Eleva.,  7 

This  is  railroad  B.  M.  No.  10,  a  bolt  in  the  stone  at  the  s 
end  of  tbe  north  abutment  ot  the  bridge  which  carries  the  Peni 
Railroad  over  the  canal  feeder,  about  five-eighths  ot  a  mile  sou 
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E  FALLS.  Eleva,  10S.I3  ft. 

It  on  tlie  nortlieast  ctnver  at  Uie  e*st  end  of  Die  southwi'st  wlnic 
t  concrete  bridge,  ■  few  leet  scntli  ot  tbe  railroad  sMtton, 
E  FALLS.  Eleva^  101.U  ft 

IS  seven  feet  from  tbe  rsO  of  track  and  about  two  ft^>(   li<wt>r 
ater  comer  of  atone  at  tbe  north  end  ot  east  parapet  ot  rnllnuiil 
Ige  about  one-hall  mile  sontb  of  the  station. 
:  FALLS.  Eleva.,  101.S2  ft. 

8  about  six  feet  from  the  rail  of  track  on  the  outer  tonn'r  oi' 
cap  at  the  north  end  ot  west  parapet  ot  concrete  arch  brlilK<>  otr- 
:  railroad  over  a  stream  about  three-quarters  m[1e  KO\>t)i  ot  llio 

lOUSE.  Eleva.,  171.57  ft. 

a  on  the  southeast  comer  ot  the  third  stone  step  rrom  thi>  U>p 
iber  of  steps  at  tbe  southwest  end  ot  the  norlhweut  abutment 
id  bridge  over  a  private  road  about  600  feet  east  of  Ihu  titallon. 
lOUSE.  Eleva.,  172.24  ft. 

ler  bolt  In  a  stone  at  the  north  end  of  the  eaot  nbiitnii>nt  of 
ral  Railroad  bridge,  over  a  private  way  about  600  feet  "BnI  «t 
on. 

IOU8E.  El«va.,  177.00  ft. 

I  on  the  nortbwest  comer  of  the  Donhwpst  stone  pli.r  Hupportlnx 
t  water  tank  Just  west  of  the  stAtlon  on  tbe  southerly  slile  of  ttin 

lOUSE.  Eleva.,  178.19  ft. 

3  on  the  outer  edge  at  the  west  end  ot  the  stone  door  sill  at  tht 
entrance  to  tbe  railroad  slatM». 

IOU8E.  Eleva.,  21M1  ft. 

^r  bolt  in  the  concrete  UmB6»tlaa  ft  a  signal  tf.r  wnstlwrtind 
bont  one  and  three-qoartnv  milca  w:M  ol  the  railroad  atati'rf.. 
lOUSE.  Eleva.,  1M.14  ft. 

1  In  line  with  tbe  •cuhweM  Ea«it  'A  the  bqiMmg  pr'fjM.-tMl  w/iith- 
on  the  outer  edge  of  a  pstaininc  wait  at  ti-f-.  hucbway  on  the 
t  side  ol  the  RefcrmeH  ClriML 

10U8E.  ClcvA,  t«t.1«  ft. 

B  cnt  on  tlie  ooter  «4ce  «  tfci»  ^aac  ■lut  ^  t&j>  «(A*e  Aen/t  niU  at 

entrance  to  tk>  SfuL^rvmii  Ciim'M. 
10U8E.  EMva:,  mSZ  ft 

«  O.S  foi*  Cram  ri,?  KUT&aeac  -aH  It  "Sfce  antDucMC  p*r*t-^.  '4 
«retown   higfcvw?    ir'M^t  v^x  Ziwlarmifj    *.t*^*M    av.4f    'hre* 

mile  DorOeaac  if  -Se  5>w  >ne7  r>«er».  iuAfMA  tttfVin 
ge  U  on  the  atir-St^tac  ^Migt  it  lb*  TrOnp*  »arf  *twin*.  ISA  /»»■<* 
t  of  the  Boeaawz?  Tttbtr  &a:ir»«(  in^it. 


30  mXTEHDOX  AXD  MERCER. 

CALIFON.  4853  f 

North  rail  ot  croselDg  aboat  one^uK  mfle  nortbeaeterly  from 
GtatioD.  The  crossing  Is  the  one  nearest  the  dam  across  the  rirer. 
HAMPTON.  SOBJ>fC 

Frog  at  Junction  of  D..  L.  &  W.  and  N.  J.  Centntl  railroads. 
HIGH   BRIDGE.  32tt.4  ft. 

Rail  at  station. 
HOFFMAN8.  47ZJ)  ft 

South  rail  ol  main  track  at  crossing. 
HOFFMANS.  471J>  ft 

A  cross  on  concrete  base  o[  waning  sign,  north  ot  the  traclc. 
LANSDOWNE.  1*2.0  ft 

Rati  ot  mainline  tracks  ot  L.  V.  R.  R.  at  station. 
PiTTSTOWN.  37M  ft 

Ball  cf  ctoEBiEE;  at  the  station. 
SIDNEV.  21&S  ft 

Rail  at  station. 
VERNOY.  490.6  K 

.Northerly  rail  of  main  track  ot  irossing  at  station. 
VERNOY.  490.C7  fl 

A  erase  on  the  concrete  base  ot  warning  sign,  north  of  track. 
WHITEHOUSE.  ITM  fl 

West  rail  ot  Routhboiind  track  at  the  station. 


MRRCER  COUNTY." 
GLENMORE.  Eleva.,  1M.93  fl 

A  cross  ahout  two  feet  below  the  Ic-vel  ot  and  25  fe«t  east  ot  east  i 
near  the  base  ot  a  post  ot  iron-pipe  railing,  at  the  east  end  ot  the  no 
concrete  abutment  of  a  bridge  orer  hlghiVBy  and  trolley,  on  the  Read 
Railroad  at  Glenmore  station.  The  cross  is  at  the  comer  of  the  w 
where  it  turns  at  a  right  angle  trom  the  road. 
GLENMORE.  Eisva.,  1884ft  fl 

A  cross  about  six  feet  below  the  level  ot  and  15  teet  east  ot  the  a 
rail  ori  the  cast  edge  ot  the  capstone  ot  a  stone  arch  at  the  easterly  i 
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T8T0WN.  Eleva.,  92.00  ft. 

ross  on  the  outer  corner  and  on  the  layer  of  stones  forming  the 
seat  at  the  south  end  of  west  abutment  of  P.  R.  R.  bridge  over 
Street.    The  cross  is  18. feet  from  the  girder. 

rSTOWN.  Eleva.,  112.13  ft. 

)?s  on  the  east  end  of  door  sill  of  most  westerly  entrance  on  Stock- 
eet  to  First  Methodist  Church  at  the  corner  of  Church  Street. 

STOWN.  Eleva.,  87.78  ft. 

•88  on  the  south  end  of  brownstone  door  sill  of  comer  entrance 

ingham's  drug  store  on  the  southwest  corner  of  Main  and  Stock- 
jets. 

>TOWN.  Eleva.,  86.36  ft. 

ss  on  the  outer  corner  at  the  south  end  of  granite  door  sill  of 
reet  entrance  to  First  National  Bank,  on  the  west  side  of  Main, 
)0  feet  north  of  Stockton  Street. 

JTOWN.  Eleva.,  116.87  ft. 

ss  on  the  southerly  end  of  basement  window  sill  of  the  third 
from  the  southwest  corner  on  the  westerly  face  of  public  school, 
icture  is  about  350  yards  southwest  of  the  P.  R.  R.  station,  on 
htstown-Windsor  road. 

iTOWN.  Eleva.,  118.10  ft. 

$s  on  the  southwest  comer  of  concrete  base  of  water  supply  pipe 
Ines,  at  the  junction  of  Amboy  Division  of  P.  R.  R.  and  the 
ton-Hightstown  R.  R..  about  one  mile  southwest  of  the  station, 
ucture  is  between  the  tracks,  and  about  50  yards  below  the 
ouse. 

fELL.  Eleva.,  152.89  ft. 

ss  on  ledge  of|^  stone,  1.8  feet  below  the  cap,  at  the  center  of  the 
arapet  of  highway  bridge  over  small  stream  about  one  mile 
st  of  the  town  on  the  Stoutsburg  road.  The  bridge  is  north- 
a  crossroad  nearby. 

TELL.  Eleva.,   152.23  ft. 

ss  near  the  outer  comer  of  bridge  seat  at  the  northerly  end  of 

abutment  of  a  steel  truss  highway  bridge  about  three-fourths 
-theast  of  the  town  on  the  Stoutsburg  road.    The  bridge  is  south- 

a  crossroad  nearby  leading  to  Mount  Rose. 

fELL.  Eleva.,  230.13  ft. 

3s  on  the  westerly  corner  at  the  southwest  end  of  stone  pier  sup- 
wooden  frame  of  overhead  highway  bridge  spanning  the  Reading 
I  one  mile  southwest  of  the  station.  The  mark  is  below  the  co- 
p  of  pier  and  is  about  0.75  feet  above  the  railroad  track. 

^ELL.  Eleva.,  208.25  ft. 

ss  on  the  capstone  on  the  southerly  end  of  the  westerly  abut- 
P    Reading   Railroad    bridge    about    350   yards    southwest    of    the 
The  mark  is  about  four  feet  from  the  nearest  rail  and  about 
les  lower. 

rELL.  Eleva.,  203.30  ft. 

3S  on  the  northeast  end  of  brownstone  door  sill  of  the  most  east- 
rance  on  the  southerly  face  of  the  Reading  Railroad  station. 

fELL.  Eleva.,  201.75  ft. 

ss  on  the  outer  edge  at  the  northerly  end  of  a  brownstone  door 
:he  post  office  next  to  Central  Hotel  on  Broad  Street,  opposite 
?11  Avenue. 

^ELL.  Eleva.,  196.63  ft. 

nt  on  the  outer  edge  at  the  southerly  end  of  a  brownstone  door 
ectly  below  the  letter  "H"  in  Hopewell,  at  the  entrance  to  the 
5f  the  Hopewell  National  Bank. 
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HOPEWELL.  ElevK.,  1» 

A  cross  on  the  southerly  end  nf  the  blu^^stone  door  Bill,  under  tl 
at  tbe  entrance  to  Cavalry  Baptist  Church. 
HOPEWELL.  Eleva.,  I^ 

A  cross  on  tbe  outer  edge  at  tbe  northeasterly  end  of  the  bn 
lloor  sill  at  the  southwesterly  rear  entrance  to  tbe  Hopewell  Hig: 
KINGSTON.  (See  Middlesex  C< 

MILLSTONE   AQUEDUCT.  Eleva.,  5) 

A  triangle  cut  in  the  center  of  the  memorial  plate  at  the  tc 
south  end  of  the  west  abutment  of  the  aqueduct  carrying  the  '. 
and  Rarltan  Canal  over  Millstone  River,  two  miles  south  of  Kin 
PENNINGTON.  Eleva.,  iS 

A  cross  on  the  northwest  corner  of  the  lowest  stone  step  at 
end  of  tbe  south  abutment  of  the  Reading  Railroad  bridge,  ove 
way,  about  one  and  one-quarter  miles  north  of  the  railroad  st 
PENNINGTON.  Eleva.,  19 

A  crosB  on  the  south  end  of  the  stone  door  sill  at  the  entran 
ladies'  waiting  room  in  tbe  wosi  Face  of  the  Reading  Railroad  st; 
PENNINGTON.  Eleva.,  21 

A  cross  on  the  F^oulh  end  of  the  door  sill  at  the  Main  Street  en 
the  First  National  Bank  on  the  northeast  corner  of  Delawaro  A 
PENNINGTON.  Eleva.,  20 

A  cross  on  the  outer  corner  at  the  north  end  of  the  bluestone 
at  the  entrance  to  (be  bssemcnt  of  the  administration  buildlnj 
ntngton  Seminar3'.    The  entran<:e  is  on  the  left  side  and  is  im] 
under  the  porch  steps  of  the  upper  entrance. 
PENNINGTON.  Eteva.,  12 

A  croRS  at  the  outermost  corner  of  a  large  capstone,  about  t 
north  of  truss,  and  about  nine  and  one-half  Inches  lower  than  t 
floor,  on  the  north  end  of  the  west  abutment  of  tbe  bridge,  car 
highways  over  Jacob's  Creek,  about  two  and  one-half  miles  west 
inglon.  on  the  road  to  Tllusvllle. 
PENNINGTON.  Eleva.,  16 

A  cross  on  the  outer  edge  of  capstone  and  at  the  center  of  wes 
of  tbe  most  southerly  arch  of  railroad  culvert  at  Baldwin's  Cri 
two-fltths  mile  northerly  from  the  Reading  station.    The  mark  is 
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N.  Eleva.,  203.70  ft. 

m  the  highest  stone  step  1.6  feet  from  the  hinge  of  east  iron 
in  northerly  entrance  to  Palmer  Physical  Laboratory.  The 
he  left  side  as  you  enter. 

N.  Elcva.,  167.79  ft. 

n  the  east  end  of  the  stone  door  sill  of  the  west  entrance  on 
ly  side  of  the  Geological  Laboratory.  The  cross  is  imme- 
le  beveled  portion  of  base  stone  of  archway. 

N.  Eleva.,  194.31  ft. 

a  the  east  end  of  the  granite  door  sill  at  the  tower  entrance  to 
1st  Episcopal  Church.  The  cross  is  five  and  one-half  inches 
e  door  jamb,  and  two  inches  east. 

ILLE.  Eleva.,  87.34  ft. 

)n  the  outer  comer  of  the  second  stone  step  of  four  steps 
southerly  end  of  west  wall  of  P.  R.  R.  arch  culvert  over  Miry 
three-quarters  mile  northeast  of  the  station.     The  cross  is 

D  feet  below  the  rail. 

ILLE.  Eleva.,  91.89  ft. 

n  the  center  of  cap  of  southerly  parapet  of  concrete  highway 

Miry  Run,  about  three-quarters  mile  northeast  of  the  station 
le  P.  R.  R.  track.     The  cross  is  directly  over  the  center  of 

the  stream. 

ILLE.  Eleva.,  125.24  ft. 

n  the  outer  edge  at  the  northerly  end  of  bottom  cement  step 
:  northerly  entrance  on  the  northeast  face  of  hotel,  opposite 
L  station.  The  building  is  on  the  westerly  side  of  Robbins- 
on  Square  highway. 

ILLE.  Eleva.,  125.47  ft. 

m  the  inner  comer  at  the  northwest  end.  and  directly  below 
'.  a  window,  of  top  concrete  step  at  entrance  to  office  of  the 
.  at  the  railroad  station.     The  building  is  on  the  westerly 
Robbinsville-Allentown  highway. 

IRG.  (See  Somerset  County.) 

.E.  Eleva.,  63.23  ft. 

;ut  on  the  east  end  of  the  stone  door  sill  at  the  front  entrance 
resbyterian  Church. 

.E.  Eleva.,  58.63  ft. 

on  the  southwest  corner  of  a  stone  on  the  west  end  of  the 
ment  of  a  bridge  in  the  rear  of  the  Presbyterian  Church, 
le  Pennsylvania  Railroad  over  a  dry  water  course. 

^E.  Eleva.,  61.79  ft. 

m  the  westerly  end  of  door  sill  of  main  entrance  to  the  Hotel 
lear  the  railroad  station. 

LE.  Eleva.,  60.47  ft. 

center  of  a  brownstone  monument  on  the  north  side  of  the 
id  about  five  feet  westerly  from  the  nearest  rail  of  the  rail- 
D  station.     (The  stone  is  leaning  slightly  from  the  vertical.) 

Eleva.,  44.86  ft. 
on  the  outer  corner  at  the  south  end  of  second   step  from 
of  the  most  southerly  set  of  steps  leading  from  Third  Avenue 
tate  Prison.     The  entrance  is  about  115  yards  south  of  Fed- 

• 

Eleva.,  52.61  ft. 
le  cut  in  the  northeast  corner  of  the  nost  northerly  coping 
e  west  lock  wall  of  the  prison  lock  of  the  Delaware  and  Rari- 


^\ 
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TRENTON.  Eleva.,  <1^  ^^•'* 

A  cross  on  the  southeast  comer  ot  stone  on  the  south  end  of  ^b^^c 
abutment  of  railroad  hrldge  at  the  Junction  of  the  canal  and  feeder      ^3^ 
block  north  of  Perry  Street. 
TRENTON.  Eleva^  51.58  I^K- 

A  cross  near  the  outer  cornet  on  the  east  end  ot  granite  door  bUK     ai 
entrance  to  the  Bell  Telephone  building  on  the  north  side  ot  State  Street 
near  the  Post  Office. 
TRENTON.  Eleva.,  52.^  ft. 

A  cross  on  the  Inner  comer  at  the  east  end  of  the  lower  ot  two  step*    .i 
at  entrance  to  The  Trenton  SavlngB  Fund  Soclelj'  building  on  the  sontfe    j 
side  ot  State  Street  west  ot  the  Poet  Omce. 
TRENTON.  Eleva.,  54.25  ft 

On  the  broad  water  table,  3.2  feet  above  the  pavement.  In  the  i» 
entrant  angle  of  stone  moulding,  1.1  teet  south  trom  produced  line  of 
the  south  Jamb  of  the  most  southerly  window  on  the  west  side  of  th» 
United  States  Oovemment  building,  at  the  northeast  corner  ot  Mont- 
gomery and  State  Streets.  The  point  is  Indicated  by  an  arrow  head. 
TRENTON.  Eleva.,  50J4ft. 

A  cross  0.9  toot  from  the  west  end  of  the  step,  and  0.7  foot  In  tram 
outside  edge,  about  (our  Inchea  from  the  base  of  the  westernmost  col- 
umn, near  the  west  end  of  the  second  step  trom  the  bottom  of  the  ear- 
ner  entrance  to  the  Mechanlcti  National  Bank  building  at  the  sontli-- 
west  comer  of  Warren  and  State  Streets, 
TRENTON.  Eleva.,  60.43  ft 

A  cross  0.6  toot  from  the  outer  edge  and  about  1.2  toot  from  the  eut 
end  of  top  step  and  landing  at  the  State  Street  entrance  to  The  School 
ot  Industrial  Arts  of  the  City  of  Trenton  on  the  comer  ot  StAte  and 
Willow  Streets. 
TRENTON.  Eleva.,  51.18  ft 

A  point  0.5  foot  diagonally  lu  from  the  southeast  corner  ot  the  haw 
of  the  easternmost  granite  column  at  the  main  entrance  to  the  Stats 

TRENTON.  Eleva.,  62.M  ft 

A  cross  near  the  outer  comer  at  the  south  end  ot  granite  door  slQ 
of  entrance  on  the  east  face  of  the  City  Hall. 
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^090K  Elcva.  IttJDI  ft.  ' 

90f  ten,  at  tlie  Boatherly  end  of  72  indi  cmst  ino  pipe  ealrest  «Ad«r 
nOnad,  about  three-quaitera  mfl^  nortbeait  of  the  suxaoc:.  Tb* 
t  is  about  four  and  one-balf  feet  below  and  IS  feec  from  tKe  nzL 

06OR.     .  Elev&,  mM  ft. 

:iOf8  on  the  outer  ciuner  at  the  soothniy  eiul  of  whiut  sasd*«£ei<? 
ifll  of  most  northerly  entrance  on  the  west  face  of  WashfTgrim 
liiJp  imblic  8cho<^  The  atroctnre  is  abovit  2M  yards  soaih^aA  of 
R.  R.  station  and  sets  back  easterly  from  the  WiDdsos-'Carson'i 
Ughway.  , 

SOR.  Elcva^  111S7  ft. 

088  on  the  outer  comer  at  the  northerly  end  of  brovn  stose  door 

enrance  to  Methodist  Church.    The  buildins  vas  oonstmct«d  in 

nd  is  about  325  yards  northwest  of  the  railroad  station  a>>c«  tb^  | 

nr-Edinburgh  hic^way.  1 1 

lOR.  Eleva^  88JS  ft. 

MS  nine  feet  from  and  0.5  foot  below  the  rafl,  at  the  soatheact  end 
erly  concrete  abutment  of  P.  R.  R.  bridge,  ov<*r  Assanpink  Cr€«k. 
)ne-half  mile  southwest  of  the  station. 

/ILLE.  Eleva.,  5i.88  fL 

MS  0.5  foot  below  the  rafl  and  one  foot  from  the  southeast  end  of 
y  concrete  abutment  of  P.  R.  R.  bridge  orer  Back  Creek,  about 
d  one-quarter  mile  northeast  of  the  station. 

/ILLE.  Eleva.,  S9.15  fL 

OSS  on  the  outer  comer  and  at  the  base  of  a  wooden  posL  on  the 
rly  end  of  concrete  floor  of  porch  of  Anderson  Bros.'  building.  The 
ire  is  of  wood  and  is  on  the  westerly  side  of  the  YardTilleCross- 
road  about  75  yards  southerly  from  the  P.  R.  R.  crossing. 

/ILLE.  Eleva.,  56.59  ft. 

088  on  the  outer  edge  at  the  northerly  end  of  door  sill  of  upstairs 
GBce  entrance,  on  the  northeast  face  of  Zee  iSee  Rubber  Co.'s 
g.    The  stnicturo  is  on  the  southwest  side  of  the  Yardville-Cross- 


Seco.ndaby  Bench  Marks. 
"8TOWN.  100.8  fL 

at  station. 

NSVILLE.  122.2  fL 

of  crossing  at  the  station. 

^OR.  101X)  fL 

of  crossing  at  the  station 

/ILLE.  55.8  fL 

at  station. 

MIDDLESEX  COUNTY.^ 
LLEN.  Eleva.,  57.29  fL 

OSS  on  the  base  stone  and  on  the  level  of  the  door  sill,  iinmedi- 
>elow   the   corner   of   a   show   window   of  No.   384   North   Avenue. 
lilding   is   about   50   yaras   southwest   of   Prospeci    Street   and    is 
northwest  side  of  North  Avenue. 

FinlNtins   17  aud   li*  f«»r  chief  lists  of  primary  lynch  marks  in   thl«  county. 


r 
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highway,  and  sets  back  about  2(H)  feet  southwest  of  the  road.  | 

VILLE.                                                                                Eleva^  35.33  fL  || 

OSS  on  the  outer  edge  of  the  girder  seat  and  four  and  one-half  feet  1 1 

be  girder,  on  the  west  end  of  south  concrete  abutment  of  Penn.  |^ 
bridge  over  Crosswicks  Creek,  aoout  one-half  mile  southwest  of 


I , 


76  MIDDLESEX  COUNTY. 

NEW   MARKET.  Eleva.,  A72Z 

A  cross  cut  on  the  concrete  cap  at  the  south  end  of  pier  of  K 
R.  R.  bridge  over  email  stream  about  three-qnartere  of  a  mile  ^ 
eriy  from  the  stfitlon. 
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ee.o  ft. 

EV.  84.3  ft. 

i>fcroBBfng  at  the  station. 

MONMOUTH  COUNTY.' 
IE.  Et«va.,  63.21  ft 

S3  0.7  foot  out  from  the  building,  on  the  easterly  edge  of  cement 
tding  to  concrete  switch-house  on  the  north  side  of  the  railroad 
iMut  200  rarda  west  of  the  station. 

E.  Eleva.,  4S.73  ft. 

'9  on  the  outer  comer,  ut  the  easterly  end  oC  southwest  parapet 
culvert  under  the  raiiroad  just  wc&t  oF  the  station. 
E.  Er«va.,  52.00  ft. 

'  marble  monument  projecting  one  and  one-half  feet  above  the 
and  marking  a  pn)perty  comer  on  the  easterly  side  of  the  race- 
ut  25  yards  in  front  of  and  southwest  of  the  railroad  station. 
1UR8T  Eleva.,  14.06  ft. 

a  on  the  south  end  of  door  sill  of  most  northerly  entrance,  on  the 
e  of  the  Atlantic  Coast  Electric  Co.'s  car  bam,  at  the  southeast 
[  Main  Street  and  Elberon  Avenue.  The  entrance  la  a  single  door 
ear  the  northwest  comer  of  tne  buildiug. 

HURST.  Eleva.,  17.85  ft. 

a  on  the  south  end  of  door  sill  of  most  southerly  entrance,  on  the 
e  ot  the  railroad  station.    The  structure  is  east  ot  the  track  and 
eaters  the  express  company's  ofnce. 
TOWN.  Eleva.,  83.36  ft. 

iS  on  the  inner  corner  at  the  north  end  of  cement  porch  floor  of 
ne  house  on  the  Robbinsvillc  road,  about  100  yards  from  the  ho- 

TOWN.  Eleva.,  87.01  ft. 

IS  on  the  outer  corner  at  the  north  end  of  window  sill  of  the  most 
y  of  two  windows  on  the  went  face  of  the  post  ofllce.  a  cement 
ructure,  on  Lhe  RobbinsvilEe  road  SO  yards  from  the  hotel. 
TOWN.  Eleva.,  70.11  ft. 

ie  on  the  southeast  corner  of  bridge  snat  at  the  soucherly  end  of 
iitment  of  highway  bridge  over  spillway  ot  pond  100  feet  west  of 
ntawn  Roller  Mills. 

TOWN.  Eleva.,  103.63  ft. 

>a  on  the  outer  corner  at  the  southerly  end  of  flagstone  door  sill  ot 
itrance  to  the  Presbyterian  Church,  a  red  brick  building  on  the 
Da  via  Station. 

TOWN.  Eleva.,  86.19  ft. 

ss  on  the  outer  corner  at  the  southwest  end  of  broivn  sandstone 
1  of  comer  and  main  entrance  to  the  Fanners  National  Bank. 
WOOD.  Eleva.,  63.70  ft. 

as  six  inches  from  the  building,  on  the  westerly  edge  of  cement 
idlng  to  concrete  switch-house,  at  the  crossing,  just  west  of  the 

station. 
WOOD.  Eleva.,  68.93  ft. 

IB  on  the  westerly  end  of  bluestone  window  sill  ot  window  on  the 
y  face  and  at  the  Houthweet  comer  of  brick  store  building,  at 
:■)  ot  the  road,  near  and  west  ot  the  rtiilroad  station.    The  sill  Is 

above  the  ground. 

i«<|ps  all  ptcvEoiis  ll9)9. 


78  MONMOUTH  COUNTY. 

ALLENWOOD.  Elava.,  83.72  » 

A  cross  near  the  westerly  enA   of  cement  door  all!  of  enstenuC 
double  door  entrance,  on  the  southwest  face  ot  the  blacksmith  shcC 
red  brick  structure  at  the  forks  at  the  road,  easterly  from  the  rall^ 
station.    The  floor  of  the  building  is  the  name  level. 
ALLENWOOD.  Eleva^  KJOO  M 

A  crosn  on  the  northeast  corner  of  concrete  base  ot  bell  elgntU,  at  ; 
crossing,  easterly  from  the  railroad  station. 
ALLENWOOD.  Elev*^  81X43  tt 

A  cross  on  the  northeast  comer  of  concrete  base  of  signal  on  the  boi 
side  of  the  railroad,  about  one  and  one-half  miles  east  of  the  station.  1 
signal  Is  JUBt  east  of  the  mile  post  31-2. 
ASBURY  PARK.  Eieva^  2S^  fl 

A  cross- on  the  outer  corner  at  the  east  end  of  top  step  at  the  girls' 
trance  to  school  building  on  Main  Street,  near  Wealey  Lake,  In  CM 
Grove. 
ASBURY  PARK.  Eleva„  1944  ft 

A  cross  on  the  west  end  of  door  slit  of  main  entrance  on  Lake  Am 
to  Armory  of  Company  U,  3d  Regiment,  N.  O.  N.  J. 
ASBURY  PARK.  Eleva.,  24,34  fl 

A  cross  on  the  outer  corner,  at  the  west  end  ot  brownstone  door  i 
a  Sea  Coast  BuUdliig.  on  the  corner  of  Bond  Street  and  M 


ASBURY  PARK.  eieva„  2SJ15  ft 

A  cross  on  the  outer  corner  at  the  west  end  oC  cement  floor  of  oloo 

at  the  boys'  entrance  lo  pulillc  school,  corner  ot  Somerfleld  Avenue  R 

Bond  Street.    The  entrance  is  on  the  south  face  ot  the  building, 

ASBURY   PARK.  Eleva.,   24.58  ft. 

A  cross  on  the  outer  corner  at  the  east  end  ot  bluestone  door  slQi 

rear  entrance,  on  the  southerly  face  of  the  First  M.  E.  Church,  comeri 

First  and  Grand  Avenues. 

ASBURY  PARK.  Eleva.,  24.69  A 

A  cross  en  the  outer  corner  at  the  south  end  of  flrst  step  below  fl 

door  sill  of  Grand  Avenue  entrance  to  Trinity  P.  E.  Church  on  the  coM 

of  Grand  and  Asbiiry  Avenues. 
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N  BY  THE  SEA.  Eieva.,  19.79  ft. 

the  outer  edge,  and  at  the  face  of  the  building,  of  second  step  from 
op  step  or  slab  of  front  entrance  to  St.  Elizabeth's  Church,  two 
}  directly  east  of  the  railroad  station. 

lAR.  Ekva.,  21.70  ft. 

ross  on  the  east  end   of  bluestone  door  sill  of  entrance,  on  the 
face   of  office   of  the   Coast   Gas   Co.,    a   brick    building   on   16th 
e,  just  west  of  the  railroad  track. 

AR.  Eleva.,  18.34  ft. 

"088  on  the  outer  edge,  at  the  west  end  of  door  sill  of  entrance  to 
room   on    the   south    face   of   the   Belmar   water   works   on    12th 
e,  west  of  the  railroad  tracks. 

AR.  Eleva.,  23.57  ft. 

tMs  next  to  the  door  Jamb,  at  the  south  end  of  a  large  brown 
)ne  step  at  the  main  entrance  to  school  building,  on  the  corner 
treet  and  12th  Avenue. 

^R.  Eleva.,  17.24  ft. 

OSS  on  the  outer  edge  at  the  south  end  of  door  sill  of  entrance, 
west  face  of  the  railroad  station. 

AR.  Eleva.,  20.12  ft. 

0S8  on  the  outer  edge  at  the  east  end  of  top  granite  step  and  sill 
"ance  to  the  Coast  Gas  Co.'s  Building  on  9th  Avenue,  about  100 
iaBt  of  the  railroad. 

AR.  Eleva.,  16.86  ft. 

08S  on  the  southwest  end  of  door  sill  of  corner  entrance  to  the 
National  Bank  on  the  southeast  corner  of  F  Street  and  9th  Avenue. 

EVELT.  Eleva.,  162.77  ft. 

OSS  on  the  level  of  the  truss  seat  and  on  the  northeast  corner 
north  end  of  west  concrete  abutment  of  steel  highway  bridge  over 
d  Just  south  of  the  station. 

EVELT.  Eleva.,   161.93  ft. 

088  on  the  east  end  of  brownstone  door  sill  and  step  of  the  most 
ly  entrance  on  the  south  face  of  the  Reformed  Dutch  Church. 

LEY  BEACH.  Eleva.,  26.12  ft. 

088  five  inches  from  the  east  edge  and  near  the  center  of  bluestone 
1  the  south  pier  supporting  iron  post  of  roof  over  driveway,  at 
ce,  on  the  east  face  of  the  railroad'  station. 

LEY   BEACH.  Eleva.,  24.81  ft. 

088  on  the  west  end  of  door  sill  of  most  westerly  entrance,  on  the 
race  of  Borough  Hall,  a  brick  structure  on  north  side  of  the  park 
railroad  station. 

LEY  BEACH.  Eleva.,  23.61  ft. 

oss  on  the  extreme  right  and  on  the  level  of  the  bottom  step,  at 
je  of  brick  support  of  arch  of  Bringley  Avenue  entrance  to  public 
east  of  the  railroad  station.     The  cross  measures  7.5  feet  from  a 
•rejected  below  the  keystone  of  the  arch. 

.EY   BEACH.  Eleva.,  23.59  ft. 

oss  at  the  face  of  the  building  and  on  the  south  end  of  granite 
1  step  of  tower  entrance,  on  the  west  face  of  Catholic  Church,  two 
east  of  the  railroad  station  on  Bringley  Avenue. 
4   RIDGE.  Eleva.,  118.94  ft. 

of  red  brick  foundation  at  the  center  of  the  north  face  of  the  rall- 
ation. 

6 
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CREAM   RIDGE.  Elevi.,   12246  ft. 

Northwest  bolt  holding  gasoline  stand  to  concrete  foundation  on  tb 
southerly  side  of  the  highway  about  50  yards  east  of  the  railroad. 
CREAM    RIDGE.  Eleva.,   134^1   ft. 

A  cross  next  to  the  building  on  the  north  end  of  the  first  cament  stq 
below  the  door  sill  of  entrance  on  the  west  face  of  the  church. 
DAVIS.  Eleva.,  124.79  ft 

A  crOHs  on  the  outer  corner  of  concrete  counterfort  at  the  nortliw«i 
corner  of  foundation  of  i:reamery  at  the  railroad  station. 
DEAL   BEACH.  Eleva.,  32.B8  ft. 

A  croaa  on  the  north  end  of  door  sill  of  northerly  entrance,  on  the  wei 
(ace  of  the  railroad  station,  east  of  the  track. 
DEAL  BEACH.  Eleva.,  30.33  H. 

A  cross  on  the  center  o(  cement  window  sill  of  moat  westerly  wlndo 
on  the  north  face  of  the  N.  J,  Water  and  Light  Co.'s  power  house  e 
the  east  side  of   the   railroad,  about  three-quarters  mile  north   of  tl 
station. 
ELBERON.  Eleva.,  3739  fL 

A  cross  on  the  north  end  or  door  sill  of  moat  southerly  entrance  ( 
the  west  face  of  the  railroad  station,  east  of  the  track. 
ENGLISHTOWN.  Eleva.,  71.H  ft 

A  cross  on   the  corner  at  the  westerly  end  of  southerly  concrete  wt 
of  small  highway  bridge  over  brook  about  200  feet  northeast  of  the  ra 
road  track  on  the  Englisbtown-Bergen  Mills  road.    The  highway  cross 
the  track  about  one-quarter  mile  northwest  of  the  station. 
ENGLISHTOWN.  Eleva..  71.M  ft. 

A  cross  2.6  feet  above  the  crest  of  the  spillway  and  one  foot  out  fro 
the  post  of  bridge  railing,  at  the  easterly  end  of  southerly  concre 
abutment  of  steel  highway  bridge  over  stream,  at  the  old  mill  on  Ha 
Street.     The  overflow  of  a  lake  is  at  the  bridge. 

ENGLISHTOWN.  Eleva.,  72.97   ft. 

A  cross  on  the  outer  corner  at  the  north  end  of  concrete  slab  formli 
the  top  step  of  three  steps  at  the  main  entrance  to  Sanford  Memorial  M. 
Church,  on  the  west  side  of  Main  Street, 

ENGLISHTOWN.  Eleva.,  72.67  ft. 

A  cross  on  the  outer  edge  at  the  southerly  end  of  door  sill  of  corn 
>   First  National   Bank   on   the  southwest  comer  of  Main  ai 
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tINGDALE.  Eleva.,  71.77  ft. 

Hws  OQ  the  level  of  the  girder  seat  and  on  the  outer  corner  at  the 

Tly  end  of  southeast  concrete  abutment  of  P.  R.  H,  bridge  over 
Bog  Brook,  abont  three^usrters  mile  northwest  of  the  station. 

tNGDALE.  Eleva.,  74.15  ft. 

roes  on  the  southeast  edge  of  cement  walk  leading  to  concrete 
honse,  at  the  crossing,  about. one-quarter  mile  northwest  ol  the 
along  the  Pennsylvania  Railroad.     The  cross  Is  at  the  entrance 

I  inches  below  the  sill. 

INGDALE.  Eleva.,  74.29  ft. 

iss  six  inches  from  the  north  end  of  cement  sill  of  entrance  on  the 

ice  of  baggage  roomi  at  the  railroad  station.     The  cross  is  tm- 

sly  under  the  sliding  door  and  the  entrance  faces  the  N.  J.  Central 

INGDALE:  Eleva.,  7B.88  ft. 

iss  on  the  northwest  corner  of  cement  block  anchor  of  guy  wire 
k  at  A.  C.  Soper  Co.'s  plant,  about  200  yards  north  of  the  rail- 
ation.  The  anchor  Is  on  the  west  side  of  the  highway  and  west 
Central  R.  R.  tracks, 

INGDALE.  Eleva.,  79.49  ft. 

OSS  on  the  outer  corner  at  the  northerly  end  of  cement  door  sill 
;le  door  entrance  to  the  engine  house  of  the  Fire  Department,  a 
nd  shingle  structure  built  In  1911,  on  Main  Street. 
INGDALE.  Eleva.,  81.44  ft. 

edge  of  marble  comer  stone  at  the  south  corner  of  the  Fire  De- 
nt building  on  Main  Street.    The  date  on  the  atone  Is  1911. 
INGDALE.  Eleva.,  44.04  ft. 

o»a  on  the  level  of  the  girder  seat  and  on  the  southeast  corner  ot 
e  stone  at  the  southerly  end  of  westerly  abutment  of  P.  R.  R. 
over  a  stream  about  one  mile  southeast  of  the  station.  The  cross 
1  teet  from  the  girder. 

^OLD.  Eleva.,  1B6.23  ft. 

3ES  cut  two  and  one-half  Inches  south  ot  the  Intersection  of  the  three 
formed  by  the  three  most  southerly  stones  In  the  south  corner  of 
'ge  trianKular  base  of  the  Monmouth  Battle  Pleld  Monument.  The 
B  two  and  one-half  Inches  south  ot  the  north  apeit  ot  the  stone  which 
ID  Its  south  sides  against  the  octagonal  gun  pedestal,  which  Is  built 
Eouth  corner  of  the  triangular  base. 

HOLD.  Eleva.,  181.69  ft. 

uare  cut  on  the  northweHt  end  of  hrownstone  door  sill  of  entrance 
es'  waiting  room,  on  the  northeast  face  of  the  P,  R.  R.  station. 
10LD.  Eleva.,  176.70  ft. 

cws  eight  teet  from  the  southwest  corner,  on  the  base  atone  of  thn 
building.  The  structure  Is  on  the  northerly  side  of  West  Main 
about  100  yards  northeast  of  the  P.  R.  R..  and  the  cross  is  ou 
:  of  the  center  entrance. 

10LD.  Eleva.,   178.49  ft. 

OSS  on  the  westerly  end  of  hrownstone  door  sill  ot  entrance  to 
latlonal  Bank,  on  the  northerly  side  ot  West  Main  Street,  about 
ds  northeast  of  the  P.  R.  R.  crossing. 

lOLD.  Eleva.,  177.74  ft. 

>SB  cut  on  the  ea^t  end  ot  atone  door  sill  ot  the  Sheriff's  office, 
he  most  easterly  ot  two  doors  In  the  middle  ot  the  front  ot  Mon- 
County  Court  House. 


8?  MOXMOUTH  COUXTY. 

FREEHOLD.  Eleva.,  14e. 

A  cross  on  the  soutbweet  corner  of  fourth  Btone  step  below  thi 
Heat  at  the  southerly  end  of  easterly  abutment  of  P.  R.  R.  brtd 
roadway,  about  one-half  mile  easterly  from  the  station.    The  date 
on  the  face  of  the  stone. 
FREEHOLD.  Eleva.,  127. 

A  copper  bolt  iu  the  stone  cap  at  .the  westerly  end  of  southerly 
of  P.  R.  R.  stone  arch  bridge  over  stream,  about  one  and  one 
miles  southeast  of  the  station.     The  bridge  Is  about  150  yards 
from  a  nigh  way  crossing. 
GALILEE.     (See   MONMOUTH   BEACH.) 
HIGHLANDS.     U.  8.  C.  S.  -2.  Eleva.,  13. 

A  red  metal  disc  in  the  top  of  the  eastern  pier  of  the  ratlroa 

INVite:    This  bench  mark  is  on  the  southeast  wing  wall  at  the  • 
of  bridge,  near  Highland  Beach  Station.) 
HIGHLANDS.     U.  8.  C.  S. -3.  Eleva„  202 

This  bench  mark  is  a  mark, on  top  surface  of  a  heavy  gran 
near  Naveaink  lighthouse.  The  post  Is  deeply  Imbedded  and 
projects  about  one  and  one-half  feet  above  the  surface  of  the  gro 
is  13  meters  (42.6  feet)  south  of  the  southernmost  tower  of  K 
Highlands  lighthouse. 
HIGHLANDS.     U.  S.  C.  8.  -4     (PHmary  mark  D.)  Eleva.,  207 

This  bench  mark  is  the  bottom  surface  of  a  square  cavity   (ab 
inch   square)    cut  on  a   sloping   ledge  at   southeast   corner  of 
southernmost  lighthouse  tower  at  Naveslnk  Highlands  light 
HOLLYWOOD.     (See  WEST  END.) 
HORNERSTOWN.  Eleva.,  81 

A  cross  on  the  outer  corner  of  bridge  seat  at  the  west  end  ( 
abutment  of  highway  bridge  over  a  stream  Just  east  of  the  railroa 
2T5  yards  north  of  the  station. 
HORNERSTOWN.  Eleva..  82 

A  cross  on  the  cement  walk  at  the  southwest  corner  of  the  build 
at  the  south  end  of  the  steps  of  the  church,  100  feet  north  of  th 
FoadE  on  the  road  leading  to  Cream  Ridge. 
HORNERSTOWN.  Eleva.,  71 
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•ORT.  Eleva.,  21.61  ft. 

TOSS  an  tbe  aortb  end  of  bluestone  door  sill  of  Broad  Street  en- 
f  to  People's  Natiooal  Bank  on  the  west  side  of  Broad,  about  200 
>atb  of  Front  Street 
OHT.  Eleva.,  28.60  ft. 

edge  and  corner  of  marble  cornerBtone  at  the  northwest  corner  of 
iritan  Guard  Public  Library,  on  the  east  side  of  Broad,  about  one 
M>uth  of  Front  Street. 

ORT.  Eleva.,  35.39  ft 

ost)  on  tbe  west  end  of  door  silt  of  entrance  on  the  south  face  and 
)e  southwest  corner  of  public  scbool  at  Broad  and  Mott  Streets. 

COMO.  Eleva.,  20.95  ft 

"oes  on  the  outer  corner  at  tbe  north  end  of  door  sill  of  most 
riy  entrance  on  the  west  face  of  the  railroad  station. 

BRANCH.      (LONG   BRANCH   CITY.)  Eleva.,  11.27  ft 

'OB8  on  tbe  southeast  comer  at  the  east  end  of  south  concrete 
t  of  culvert  under  Pavilion  Avenue  at  Its  Intersection  with  Second 
!.     The  culvert  is  west  of  the  New  Jersey  Centra!  Railroad  tracks. 

BRANCH.     <LONG   BRANCH   CITY.)  Eleva.,  21.82  ft 

OSS  on  the  west  end  of  bluestone  door  sill  of  Broadway  entrance 
lens  National  Bank,  on  the  south  side  of  Broadway,  200  leet  east 
rd  Avenue. 

BRANCH.     <LONG  BRANCH  CITY.)  Eteva.,  25.01  ft 

OSS  on  the  outer  corner  at  the  south  end  of  door  sill  of  the  Third 
i  entrance  to  the  New  York  Telephone  building,  on  the  east  side 
rd  Avenue,  about  100  feet  south  of  Belmont  Avenue. 

BRANCH.     (LONG   BRANCH   CITY.)  Eleva.,  26.42  ft 

OSS  on  the  west  end  of  bluestone  door  sill  of  tower  entrance  on 
d   Avenue  to   Simpson   Memorial   M.   E.   Church,   on   the   southeast 

of  Garfield  and  Third  Avenues. 

BRANCH,     (LONG  BRANCH  CITY.)  Eleva.,  27.71  ft 

OES  on  tbe  outer  corner  at  tbe  south  end  of  top  granite  step  of  the 
[gbt,  at  entrance  to  tbe  Post  Office  on  Third  Avenue,  opposite 
d  Avenue.  The  top  step  Is  the  slitb  from  the  sidewalk  and  forms 
ding. 

BRANCH.      (LONG   BRANCH   CITY.)  Eleva.,   14.93  ft 

OSS  on  the  northwest  corner  of  second  stone  step  frdm  the  top  on 
rtb  end  of  east  abutment  of  Eatontown  branch  of  Central  Rall- 
ler  Long  Branch  Avenue.  Tbe  bridge  is  on  the  curve  of  the  track 
est  of  East  Long  Branch  station,  and  the  stone  Is  the  first  below 
der  seat. 

LARD.     U.  8.  C.  S.  .8.  Eleva.,  13.55  ft 

1  metal  disc  in  the  top  ol  the  nortbwest  pier  ol  the  small  masonry 

about  200  meters  (about  650  feet)  east  of  tbe  railroad  station. 
BQUAN.  Eleva.,   19.37  ft 

)8S  on  the  outer  edge  at  tbe  easterly  end  of  granite  door  sill  and 

entrance  to  the  Manaaquan  National  Bank  on  Main  Street.  Just 

South  Street. 

SQUAN.  Eleva.,  19.66  ft 

ofB   on    the   cement  floor   of  porch,    immediately  below   the  east 

of  the  Osborn  Hotel,  at  the  corner  ot  South  and  Main  Streets. 
jT  of  the  porch  and  the  sidewalk  are  on  tbe  same  level. 
(QUAN.  Eleva,,  24.93  ft 

)SB  on  the  outer  corner  at  the  south  end  ot  door  sill  of  most 
Iv  entrance,  on  the  west  face  of  Presbyterian  Church  at  the  corner 
ti  Street  and  Virginia  Avenue. 


tf4  MONMOUTH  COUNTY. 

MANA8QUAN.  El«va.,  2 

A  cross  on   the   out«r  corner  at  the  Boutti   end   ot   cement  Bte 
Ol  entrance  to  the  Osborn  Hardware  atore.  a  frame  building  on 
side  of  Broad  Street,  about  200  feet  nortb  of  Main  Street. 
MARLBORO.  Eleva.,  11 

A  croEE  bIx  Inches  from  the  outer  corner  of  the  stone  on  wti 
the  south  eod  of  east  girder,  near  the  east  end  of  south  abu 
New   Jersey   Central   Railroad   bridge,   over   stream   about   thre« 
mile  north  ol  the  Btatlon. 
MARLBORO.  Eleva.,  15 

A  cross  on  the  west  end  ot  basement  window  sill  ot  the  most 
window  on  the  south  face  of  the  Monmouth  County  Farmers'  E 
a  brick  structure  east  of  the  railroad  track  and  on  the  north  si> 
highway.  Just  north  of  the  station. 
MARLBORO.  Eleva..  15 

A  cross  at  the  door  casing  on  the  west  end  of  cement  step  ai 
entrance  to  the  office  ot  Abbott  Woridley  Co.,  a  small  brick 
west  of  the  track  and  at  the  crossing  Just  north  of  the  railroad  '. 
MATAWAN.  Eleva.,  5 

A  cross  on  the  outer  corner  at  the  northeast  end  of  door  sill  ol 
entrance  to  the  Gehlhaus  BulldluK,  a  brick  structure  on  the 
side   of   Main,   at   the   corner  ot   Little  Street.     The  entrance  is 
ECiitherly  from  Little  Street. 
MATAWAN.  Eleva.,  E 

A  cross,  3.5  feet  above  ground,  on  the  northeast  end  of  br 
window   sill  of  northernmost  window  on  the  Main   Street  face 
Church  near  Little  Street. 
MATAWAN.  Eleva..  5 

On   the   south    {outer)    corner   of    polished   granite    base   ston 
EOHthwestern  pillar  at  entrance  to  the  Farmers  and  Merchants 
Bank,  on  the  westerly  side  of  Main  Street. 
MATAWAN.  Eleva.,  3 

A  cross  on  the  south  end  of  stone  door  sill  of  Episcopal  C 
Main  Street. 

MATAWAN.  Eleva.,   6 

A  cross  on  the  northeast  end  of  the  north  eastern  most  basemen 
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■OmUNVILLE.  El«va..  110.94  ft. 

TOn  KTen  feet  above  ground  on  tbe  east  end  of  cement  door  sill  of 

"Mterly  entrance,  on  the  north  face  of  the  R.  V.  C.  Co. 'a  factory, 

t  easterly  Bide  of  the  track  about  one-quarter  mile  north  of  the 

nilniid  station.    The  building  is  of  red  brick  and  is  tbe  largest  of  the 

Hut 

MR6ANVILLE.  Eleva.,  136.27  ft. 

A  cross  on  a  foundation  stone  projecting  beyond  the  eaEt  face  of  the 
wn  brick  pier  supporting  frame  of  overhead  highway   bridge  over  raii- 
md;  one-tblrd  mile  south  of  the  station.     The  cross  is  3.3  feet  below  the 
Ivp  and  two  feet  from  the  north  end  of  tbe  pier. 
NEL80NVILLE.      (IMLAYSTOWN   STATION.)  Eleva.,   115.72  fL 

A  croBs  next  to  the  building  on  the  west  end  of  cement  step  at  entrance 
lo  tbe  poet  office  on  the  east  side  of  the  tracks  at  the  railroad  station. 
NELSONVILLE.     (IMLAYSTOWN  STATION.)  Eleva.,  114.23  ft. 

On  the  east  end  of  cement  wall  !n  front  of  the  post  office  at  the  railroad 
ttttlon. 

NELSONVILLE.      (IMLAVSTOWN    STATION.)  Eleva.,   112.36   ft. 

"  nt  easterly  bolt  In  the  northwest  concrete  pier  supporting  frame  of 

r  tank  south  of  the  highway  and  east  of  the  railroad,  at  the  station. 

/  MONMOUTH.     (NORTH    LONG   BRANCH.)  Eleva.,  14.82  ft. 

cross  on  the  south  end  of  door  sill  of  the  eecond  entrance  from  the 

northwest  corner  and  on  the  west  face  of  tbe  New  Jersey  Central  Rail- 

1  station  on  Atlantic  Avenue  and  east  of  the  tracks. 
NEW  MONMOUTH.     (NORTH  LONG  BRANCH.)  Eleva..  19.42  ft. 

A  cross  on  the  west  end  of  brownstone  door  sill  of  tower  entrance  on 
Atlantic  Avenue  to  Asbury  M.   E.   Church   on  the  nortbeast  corner  of 
Church  St.  and  Atlantic  Avenue. 
NORTH   ASBURY  PARK.  Eleva.,   14.84  ft. 

On  the  outer  corner  at  the   east   end   of   door   fill   of   the   upstairs  en- 
trtnce  to  a  while  brick  structure  on  the  south  side  of  Fifth   Avenue,  at 
the  railroad.    The  building  is  the  drst  east  of  the  tracks,  and  the  entrance 
U  about  25  feet  from  the  west  face. 
NORTH  ASBURY  PARK.  Eleva.,   14.14  ft. 

n  the  outer  corner  at  the  south  end  of  door  sill  of  entrance 
to  the  waiting  room,  on  the  west  face  of  the  railroad  station,  east  of 
Uie  tracks. 
NORTH  ASBURY  PARK.  Eleva.,  10.37  ft. 

A  cross  three  and  one-half  feet  from  the  girder  and  on  the  nortbeast 
tsrner  of  the  girder  seat,  at  the  east  end  of  south  concrete  abutment  of 
isllroad  bridge  over  Deal  Lake.  Just  north  of  the  station.  The  bridge  is 
tie  most  southerly  of  two. 
OCEAN  GROVE.     (See  ASBURY   PARK.) 
KKT  MONMOUTH.     U.  S.  C.  S.  -9.  Eleva.,  14.11  ft. 

A  red  metal  disc  set  in  the  brick  wall  of  a  house,  which  Is  south  of  the 
trick  and  on  the  east  side  of  the  road  crossing  the  track  near  the  station, 
llie  bench  mark  la  In  the  northwest  corner  of  the  cellar  wall. 
lEO  BANK.  Eleva.,  45.77  ft. 

A  cross  cut  on  the  south  end  of  front  door  sill  of  the  old  First  National 
'     It  Building  on  Broad  Street. 
RED  BANK.  Eleva.,  44.25  ft. 

A  crOBS  on  the  outer  edge  at  the  north  end  of  door  step  and  sill  of 
1  nuance  to  No.  40  Broad  Street,  occupied  by  the  Red  Bank  Register.  The 
I  bnJtdlns  is  on  the  west  side  of  Broad,  about  60  feet  north  of  White  Street. 


8ti  MOXMttlTH  t'OrXTV. 

RED  BANK.  Eleva.,  43.; 

On  the  extreme  outer  comer  at  tbe  eoutb  end  of  granite  step  of 
Street  entrance  to  the  Red  B&nk  Trust  Co..  a.  marble  structure 
east  Elde  of  Broad  Street,  just  north  of  Monmouth  Avenue.  Tb< 
Is  Biz  teet  south  ot  the  south  door  binge  and  0.6  feet  above  the  sU 
RED  BANK.  Eleva.,  VX 

A  cross  cut  on   northeast  corner  of  lower  stone  step  of   Mot 
Avenue  entrance  of  M.  E.  Church,  on  the  corner  of  Broad  Street. 
RED  BANK.  Eleva.,  41.( 

On  tbe  outer  comer  at  tbe  west  end  of  bluestone  door  alll  of  u 
entrance  to  Naveslnk  Lodge  No.  39,  1.  O.  O.  F.,  a  yellow  brick  sti 
of  three  stories  on  tbe  north  elde  of  Monmouth  Avenue,  about  2 
west  of  Broad  Street 
RED  BANK.  ElevOu,  4(U 

On  the  outer  corner,  at  tbe  extreme  west  end,  and  Blx  feet  west 
center  ot  entrance  of  marble  base  stone  of  Patterson  Building, 
story  structure  uaed  as  tbe  Post  ODIce.  Tbe  building  1b  on  tbe 
aide  of  Monmouth  Avenue,  about  100  yards  west  of  Broad  Street. 
RED  BANK.  Eleva.,  43.! 

A  cross  on  the  west  end  ot  bluestone  door  sill  of  driveway  en 
at  the  northeast  corner  ot  St.  James  Catholic  Church,  on  Broad 
south  of  Monmouth  Avenue.     The  entrance  Is  under  tbe  porch, 
extends  across  the  driveway. 
SANDY   HOOK.     U.  8.  C.  S.  -10.  Eleva.,  8.1 

A  bench  mark  ot  tbe  Ordnance  Department  near  the  office  buili 
the  Sandy  Hook  proving  grounds  and  about  60  maters  (197  feet) 
west  ot  a  small  water  tank  which  is  north  of  and  across  tbe  r 
tracks  from  the  ofBce  building.  The  bench  mark  la  a  copper  bolt 
top  of  a  granite  post  set  in  the  ground  and  surrounded  by  cement 
SANDY  HOOK.    U.  S.  C.  S.  -11.  Eleva.,  19.! 

This  bench  mark  is  a  cross  on  the  head  ot  a  copper  bolt  drlv< 
the  wall  of  the  main  lighthouse,  at  Sandy  Hook.  Tbe  main  ligt 
Is  an  octagonal  tower,  resting  upon  a  circular  foundation  ot  i 
stones.  This  foundation  projects  on  all  sides  about  S  Inches,  beyc 
base  of  the  tower,  so  as  to  form  a  sloping  ledge.  The  copper  be 
few  inches  westward  of  the  northwest  angle,  and  nine  and  one-i 
incbes  above  the  ledge. 
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IRIGHT.  Eleva..  7^0  ft. 

«M  on  tbe  outer  edge  at  the  aonb  end  of  bluestone  door  bUI  ot 
?e.  OD  tbe  west  face  o(  the  railroad  station  on  the  west  Bide, of  the 

Dear  the  east  end  of  the  bridge  over  the  Shrewsbury  River. 
RtGHT.  Eleva..  7.09  ft. 

as  on  tbe  center  and  topmost  point  of  the  southeast  concrete  base 
Jdb  metal  frame  flag  pole  at  L.  S.  S.  No.  99,  on  the  weal  Bide  of 
road  tracks  about  one  mile  north  of  Sea  Bright  Railroad  station. 
IRT.  Eieva.,  20.36  ft. 

iM  OD  the  northeast  comer  of  southeast  concrete  pier  supporting 
tic  Btgaal  frame  at  the  crossing  just  below  the  railroad  station. 
r  Is  «aet  of  the  tracks. 

RT.  Elava..  19.49  ft. 

«B  on  a  small  ledge  of  stone  chimney  at  the  north  end  of  Oov- 

cottage,  near  the  railroad  station.  The  cross  is  about  0.7  foot 
be  water  table  of  building  aud  0.4  foot  from  the  west  edge  of  the 

IRT.  Eleva.,  26.98  ft. 

MS  on  tbe  southwest  corner  of  the  southwest  concrete  pier  sup- 
frame  ot  water  tank  west  of  tbe  railroad  tracks  and  about  300 

orth  of  the  station. 

IRT.  Eieva„  ia52  ft. 

>BS,  3.3  feet  from  tbe  girder  and  3.5  feet  above  tbe  girder  seat, 
northeast  corner  at  the  east  end  of  south  concrete  abutment  ot 

I  bridge  over  Wreck  Pond,  about  three.quarters  mile  north  of  the 

3  LAKE  BEACH.  Eieva.,  12.97  ft. 

tea  on  tbe  center  ot  cement  cap  of  west  parapet  ol  railroad  cul- 
er  North  Branch  of  Wreck  Pond,  about  one-third  mile  south  of  the 

C  i^KE  BEACH.  Eieva.,  17.48  ft. 

«B  on  the  east  end  ot  cement  door  sill  of  front  entrance  to  Spring 
'aterworks  pumping  station,  east  of  the  railroad  track  about  300 
outh  of  the  station. 

G   LAKE   BEACH.  Eieva.,   22.72  ft. 

MS  on  tbe  outer  (corner  at  the  north  end  of  white  sandstone  door 
the  south  entrance,  on  the  weet  face  of  the  railroad  station,  east 
tracks. 

Q  LAKE  BEACH.  Eleva.,  28.16  ft. 

IBS  on  the  north  end  of  bluestone  door  sill  on  the  west  face  and 
northweat  corner  of  brick  Bchool  building  at  5th  and  Warren 
E.    The  structure  is  diagonally  across  the  park  from  the  railroad 

B  LAKE  BEACH.  Eleva.,  18.35  ft. 

itlon  ot  underground  mark  13.9S. 

ine  monument  on  tbe  east  side  of  Ocean  Avenue  about  SO  paces 
f  and  at  right  angles  to  the  south  curb  line  prolonged,  of  Wash- 
Avenue,  and  about  30  paces  east  ot  the  west  curb  line  of  Ocean 
as  It  Is  put  down  In  front  of  Lite  Saving  Station  No.  8  (old 
).  The  bearing  from  the  stone  to  tbe  nearest  corner  of  the 
which  is  now  on  the  northwest  corner  of  Washington  and  Ocean 
3,  Is  about  20°  northwest  and  tbe  distance  about  60  paces.  The 
mt  projects  a  little  above  tbe  surrounding  surface.  The  bench 
1  known  as  No.  4.  as  recorded  In  N.  J.  Geological  Survey  Report 
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TENNENT.  Eleva.,  7 

A  cross  on  the  level  of  the  girder  seat  and  on  the  outer  i 
the  northerly  end  of  easterly  concrete  abutment  of  P.  R.  R,  brl 
Wemrbck  Brook,  about  three-quarters  mile  northwest  of  the  stat 
croES  ia  fifteen  and  one-half  feet  from  the  bridge  railing. 
TENNENT.  Eleva.,  9 

A  cross  on  the  easterly  end  of  cement  door  sill  of  entrance  t< 
room  on  the  southft-est  (ace  of  the  railroad  station. 
TENNENT.  Eleva..  B 

A  cross  on  the  outer  corner  at  the  northeast   end  of  cement 
of  double  door  entrance,  on  the  westerly   face  of  factory  of  the 
Products  Company,   on  the  southeast  elde  of,  and   back  160  f 
Main  Street,  325  yards  northeast  of  the  railroad  station. 
TENNENT.  Eleva..  12 

A  cross  on  the  level  of  the  girder  seat  and  on  the  soutbwe^ 
of  a  large  stone  on  the  south  end  of  east  abutment  of  railros 
over  a  highway,  about  one  mile  east  of  the  station. 
TENNENT.  Eleva.,  14 

A  cross  on  the  level  of  the  girder  seat  and  on  the  aouthwest 
a  large  stone  at  the  south  end  ot  east  abutment  of  railroad  brt 
highway,  about  one  and  three-quarter  milea  east  of  the  stall 
bridge  is  about  100  feel  aoutherly  from  the  Preehold-Tennent  hi 
WATER  WITCH.     U.  S.  C.  S.  -14.  Eleva., 

A   red  metal  disc  In  the  concrete  base  ot  a  signal  pole  about 
west  ot  the  railroad   station.     The   signal   pole   Is  north   of  the 
track  and  close  to  the  rip-rap  sea  wall. 
WEST  END.     (HOLLYWOOD.)  ElCva.,  2 

A  (TOES  on   the  southeast  corner  of  the  stone  on   which  the  n 
of  east  girder  rests  at  the  east  end  ot  north  abutment  of  rallroi 
over  a  roadway  near  I^ke  Takanassee,  about  one-quarter  mile 
the  ^^'est  End-Holl.vwood  station. 
WEST  END.     (HOLLYWOOD.)  Eleva.,  1 

Elevation  of  underground  mark  7.57  feet. 

A  stone  monument  on  the  lot  of  the  Life  Saving  Station  N 
number),  10  teet  measured  perpendicularly  from  the  middle  of 
end  of  uld  station  building,  which  la  along  the  lake  and  south  ol 
station.     The  line  ot  face  of  north  abutment  of  the   new  Oeeai 
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'C^flVfCKATUNK.  Eleva.,  147.83  ft. 

Bottom  of  water  table  at  the   northeast  corner  of  William   Smock's 
ice,  west  of  the  track,  directly  opposite  the  railroad  station. 

KATUN K.  Eleva.,  159.52  ft. 

A  cross  on  the  southeast  corner  of  a  red  brick  on  the  southeast  corner, 
[it  the  south  end  of  west  pier  supporting  frame  of  overhead  highway 
over  the  railroad,  just  south  of  the  station. 

ITELLOW  BROOK.  Eleva.,  82.10  ft. 

A  cross  on  the  southeast  corner  of  fourth  stone  step  from  the  girder 
at  the  southerly  end  of  westerly  abutment  of  P.  R.  R.  bridge  over 
about  one-half  mile  westerly  from  the  station. 

'YELLOW  BROOK.  Eleva.,  88.46  ft. 

A  cross  on  the  northwest  corner  of  concrete  base  of  bell  signal  on  the 
initherly  side  of  the  railroad  track  at  crossing,  by  the  station. 

^YELLOW  BROOK.  Eleva.,  88.89  ft. 

An  iron  hub  at  the  center  point  between  the  rails  and  marking  the 
P.  C.  of  a  curve  to  the  right,  at  mile  post  10-23,  just  east  of  the  station. 
Tbere  is  a  large  cross  in  the  top  of  the  iron  post. 


Secondary  Bench  Marks.* 
I  ALLAIRE.  68.8  ft. 

Kortheast  rail  of  crossing  about  0.3  mile  northwest  of  station. 

lALLAIRE.  52.4  ft. 

Soathwest  rail  of  crossing  at  the  station. 

ALLENWOOD.  64.8  ft. 

Sonth  rail  of  crossing  easterly  from  station. 

iVON-BY-THE-SEA.  12.4  ft. 

Rail  at  station. 

BRADEVELT.  145.7  ft. 

Rail  at  station. 

CREAM  RIDGE.  117.0  ft. 

East  rail  of  crossing  at  the  station. 

CREAM  RIDGE.  135.12  ft. 

On  the  outer  corner  at  the  north  end  of  wooden  sill  of  entrance  to 
diarch. 

CREAM  RIDGE.  109.1  ft. 

East  rail  of  crossing  one  mile  southeast  of  the  station. 

DAVIS.  121.1  ft. 

East  rail  of  crossing  at  the  station. 

DAVIS.  121.4  ft. 

Point  of  frog  of  siding  to  creamery  200  feet  southerly  from  the  rail- 
Wid  station.  The  frog  is  the  most  northerly  of  two  frogs  close  to- 
Mier. 

EAST  FREEHOLD.  175.5  ft. 

Rail  of  crossing  at  the  station. 

ENQLISHTOWN.  79.3  ft. 

Northerly  rail  of  crossing  at  the  station. 

FAIRFIELD.  118.1  ft. 

Nortbeast  rail  of  crossing  at  the  station. 


'"Rail    at   station'*  moang  rail   lolnt  noarost  tho  cenf«M'  of  tlio  station.  "Kail   at 

cr*m»inK"   meanR  rail  Joint;    If  no  joint  Is  at  the  crossinjr.   tho  «'l«vntion  Is  tak«'n 

fa  tbo  centiT  of  tho  road  way.     Th<»  elevations  aro  jjlvon  to  th«^  nvari'st  t<'ntli  of 
1  fftot,    *  xc^-pt  where  otherwU**  noted. 


»(i  MOXMOITH  AXD  MORRIS. 

FARMtNGDALE. 

Southeast  trog  of  crossing  of  the  two  railroads  at  the  etatioi 
FRENEAU. 

South  rail  of  crosBiDg  at  the  station. 
HORNERSTOWN. 

Bottom  edge  of  baBeboard   (top  of  foundation)   at  the  northw< 
of  the  church  on  the  Cream  Ridge  road. 
HORNERSTOWN.  1 

A  crosB  on  the  outer  corner  at  the  easterly  end  of  cement  p< 
of  a  small  one-story  building  on  tbe  soutberly  side  of  the  high% 
250  feet  east  of  the  railroad  station. 
HORNERSTOWN. 

Easterly  rail  ot  crosaing  at  tlie  station. 
HORNERSTOWN. 

Point  of  frog  of  siding  250  feet  southerly  from  the  station. 
HOWELL. 

Southerly  rail  of  crossing  at  tbe  station. 
JONES  SIDING.     (FREEHOLD) 

Southerly  rail  of  crossing  southeast  of  mile  post  19. 
LOW   MOOR. 

Rail  at  station. 
MATAWAN. 

Northeast  frog  of  crossing  of  tbe  Long  Branch  R.  R,  and  the 
branch. 
MORQANVILLE.  1 

Rail  at  station. 
NELSONVILLE.     (IMLAYSTOWN  STATION.)  1 

Bast  rail  of  main  track  of  crossing  at  the  station. 
NORMANDIE. 

Rail  at  station. 
SPRING  LAKE  BEACH. 

Rail  at  station. 
TENNENT. 

Northeast  rail  oF  crossing  at  the  station. 
WICKATUNK.  1 
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LEY.  Eleva.,  633.85  ft. 

■088  4.3  feet  from  the  face  of  the  building  on  the  southwest  corner 
ent  slab  at  entrance  to  waiting  room  on  the  southerly  face  of  the 
d  station. 

.EY.  Eleva.,  642.99  ft. 

)f  marble  date  (1913)  stone  set  in  the  cobblestone  foundation  at 
theast  comer  of  the  Presbyterian  chapel — 300  yards  north  of  the 
I  station  on  the  west  side  of  the  road  leading  to  Mount  Olive, 
also  the  elevation  of  the  foundation  of  the  structure. 

INGDALE.  Eleva.,  256.21  ft. 

»  on  the  south  end  of  the  east  abutment  of  a  steel  highway  bridge 
luannock  River  near  Bloomingdale  station  of  the  New  York,  Sus- 
a,  and  Western  Railroad.  The  cross  is  on  a  projection  westward 
e  seat  of  truss  near  the  angle  formed  by  the  wing  wall  and  the 
t  3.6  feet  below  the  level  of  the  bridge  floor,  and  about  one  foot 
the  truss. 

DN.  Eleva.,  494.15  ft. 

38  cut  on  the  east  end  of  the  north  concrete  parapet,  under  iron 
e  foot  west  of  west  end  of  wing  wall  of  Pond  bridge,  which  carries 
reet  over  Rockaway  River  above  the  falls. 

DN.  Eleva.,  412.94  ft. 

is  cut  in  the  east  corner  of  the  coping  stone,  level  with  the  rail- 
the  north  corner  of  the   Delaware,   Lackawanna  and   Western 
I  bridge  over  Rockaway  River. 

ON.  Eleva.,  485.73  ft. 

is  on  the  southwest  corner  of  the  third  stone  of  the  shaft  founda- 
the  soldiers'  monument  on  Main  Street.  The  point  is  at  the  top 
tirved  edge  and  two  inches  below  the  base  of  the  shaft 

ON.  Eleva.,  494.77  ft. 

3S  cut  in  the  east  end  of  the  granite  sill  of  the  east  door  of  the 
Engine  House,  713  Main  Street. 

R.  Eleva.,  315.22  ft. 

ss  on  the  center  of  the  north  end  of  the  concrete  pier  of  the  New 
isquehanna  and  Western  Railroad  bridge  over  Stone  House  Brook, 
i  station.  The  cross  is  9.8  feet  north  of  the  north  rail,  and  4.3 
er. 

R.  Eleva.y  333.30  ft. 

3S  on  the  south  end  at  the  outer  edge  of  the  door  sill  at  the  en- 
0  the  First  National  Bank  on  Boonton  Avenue. 

R.  Eleva.,  342.40  ft. 

ss  on  the  outer  edge  at  the  north  end  of  the  east  abutment  of  the 
rk,  Susquehanna  and  Western  Railroad  bridge  over  Pequannock 
bout  1,000  feet  west  of  the  station.  The  cross  is  at  the  angle, 
by  a  bevel  in  the  seat  for  the  east  end  of  the  truss,  5.7  feet  lower 
>  rail. 

Eleva..  691.28  ft. 
e  concrete  cap  directly  over  the  date  "1908"  at  the  southerly  end 
abutment  of  Central  Railroad  bridge  over  stream  about  one-half 
sterly  from  the  station. 

Eleva.,  718.50  ft. 

3s  on  the  bridge  seat  directly  over  the  date  "1905"  and  six  and 
feet  from  the  girder  on  the  north  end  of  the  west  abutment  of 
Railroad  bridge  over  a  brook  about  one-third  mile  easterly  from 
on. 


\ 


MORRIS  COrXTY. 


CEDAR  KNOLLS.   (MONROE  STATION.)         El«va.,  i 

A  cross  about  50  teet  north  of  the  north  rail  of  main  tn 
lender  of  the  north  concrete  para.pet  ot  small  culvert  under  t 
town  and  Brie  Rallraad  about  one-quarter  mile  northeast 
station.  A  railroad  Elding  leaves  the  main  track  at  this  poln 
CHATHAM.  Eleva.,  I 

A  cross  cut  in  the  sixth  coping  stone  from  the  north  end.  In 
ot  the  east  parapet  of  the  Delaware.  I^ckawanna  and  Wester 
bridge  over  Passaic  River.  This  coping  stone  is  six  feet  Ion 
feet  wide.  The  cross  Is  26.1  teet  from  the  north  end  and  45.( 
the  south  end  of  the  east  parapet. 
CHATHAM.  Eleva.,  : 

A  cross  cut  In  the  west  end  at  the  sill  (2  Inches  from  the  ' 
and  one-half  inches  from  the  brick  wall  and  10  Inches  fron 
saddle)  at  the  entrance  to  the  Mayor's  Office  and  Library  a 
end  of  the  Town  Hall,  which  stands  on  the  north  side  of 
Avenue  between  the  Delaware.  Lackawanna  and  Western  Ra 
Main  Street. 
CHATHAM.  Eleva..  : 

A  cross  cut  in  the  stone  parapet  on  the  east  side  of  the  sti 
to  the  front  entrance  of  the  public-school  building,  which  sta 
north  side  of  Falrmount  Avenue  Just  west  of  the  Delaware.  L 
and  Western  Railroad.  The  parapet  measures  four  feet  by  2.' 
cross  is  0.7  toot  from  Ihe  side  of  the  building,  3.3  feet  from 
the  parapet  and  two  teet  from  the  pilaster  Just  east  ot  the  ent 
CHATHAM.  Eleva.. 

A  cross  cut  In  the  north  post  of  the  weet  wall  of  an  arch  br 
caiTles  Main  Street  over  a  small  stream  at  the  junction  of  Main 
ette  Streets. 
CRESTMOOR.  Eleva., 

A  crosa  on  the  outer  corner  of  the  lowest  stone  step  at  th 
of  north  stone  abutment  of  Central  Railroad  bridge  over  a  bro 
mile  south  of  the  station. 
CRESTMOOR.  Eleva., 

A  cross  on  the  outer  corner  of  bridge  seat,  three  teet  from 
on  the  south  end  of  west  abutment  of  highway  bridge  over  So' 
ot  Rarltan  River,  just  west  ot  the  railroad  track,  one-halt  ml 
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(LLE.  Eleva.,  515.40  ft. 

)88  cut  in  the  bluestone  sill  of  the  basement  window  in  the  front  or 
'  the  building  in  the  ell  to  the  north  of  the  main  entrance  to  the 
(cbool. 

Eleva.,  558.64  ft. 
»  in  the  surface  (15  inches  south  of  the  northwest  corner)  of  the 
icrete  sidewalk  of  the  bridge  carrying  Mercer  Street  over  Rocka- 
er.     This  cross  is  three  inches  east  of  the  west  parapet  of  the 

Eleva.,  572.99  ft. 
s  cut  in  the  water  table  at  the  southeast  corner  of  George  Rich- 
ick   building  at  the  northwest  corner  of  Blackwell  and   Sussex 


Eleva.,  582.08  ft. 
s  cut  in  the  top  and  in  the  northeast  corner  of  the  bluestone 
the  west  side  of  the  bottom  step  of  the  main  front  entrance  to 
orial  Presbyterian  Church.    This  mark  is  close  to  the  base  of  the 
ower. 

Eleva.,  571.09  ft. 
8  cut  in  the  top  of  the  granite  stone  at  the  top  of  the  wing  wall 
orthwest  corner  of  the  bridge  which  carries  Sussex  Street  over 
y  River. 

Eleva.,  574.02  ft. 
s  cut  in  the  southeast  corner  of  the  brownstone  sill  of  the  east  * 

to  the  High  School  which  stands  on  the  corner  of  McFarland 
sex  Streets. 

Eieva.,  537.81  ft. 
8  cut  in  the  outside  corner  on  top  of  the  granite  stone  forming 
h  end  of  the  west  bridge  seat  of  the  girder  bridge  which  carries 
rnia  Mine  Railroad  over  Rockaway  River. 

iRS.  Eleva.,  677.94  ft. 

•s.  2.4  feet  below  the  rail,  on  a  large  stone  at  the  south  end  of 
tment  of  Central  Railroad  bridge  over  a  brook  about  one-quarter 
Jt  of  the  station.    This  is  the  most  westerly  of  two  bridges  close 

ERS.  Eleva.,  681.94  ft. 

js,  2.6  feet  below  the  rail,  on  the  outer  corner  of  stone  at  the 
i  end  of  west  abutment  of  Central  Railroad  bridge  about  400 
?8t  of  the  station  and  adjacent  to  a  private  crossing. 

ERS.  Eleva.,  679.41  ft. 

8  three  feet  measured  in  a  southerly  direction  from  the  center 
rch  on  the  highest  point  of  a  large  stone  on  the  westerly  coping 
•ay  culvert  over  the  mill  race  100  yards  south  of  the  railroad  at 
tlon  of  the  Sucoasunna-Bartley  road. 

ERS.  Eieva.,  684.27  ft. 

8  10.5  feet  from  the  girder  on  the  northwest  corner  of  the  bridge 
the  north  end  of  east  abutment  of  the  second  railroad  bridge 
0  feet  east  of  the  station. 

ERS.  Eleva.,  726.85  ft. 

s  near  the  northeast  corner  of  a  large  stone  at  the  old  Nicholas 
>w  used  as  a  private  garage)  about  one-half  mile  northerly  from 
oad  station  on  the  easterly  side  of  the  Netcong  and  Budd  Lake 
A  private  road  riins  east  at  this  point. 


MORRIS  rOUXTY. 


FOUR  BRIDGES.  Eleva^ 

A  croBH  eight  feet  from  the  stop  logs  and  2.0  feet  above  t 
the  dam  on  the  west  end  of  the  southerly  concrete  wall  at 
gates  of  mill  pond  near  the  railroad  croBBing.    The  gate  1b  abi 
southerly  from  the  mill. 
FOUR  BRIDGES.  Ekva., 

A  crosB  on  the  outer  comer  of  large  stone  forming  the  i 
from  the  Iwttoni  of  the  wing  wall  at  the  south  end  of  west«rl 
ot  Central  Railroad  bridge  over  stream  about  300  yards  ea 
the  highway  croBslng. 
GILLETTE.  Eleva., 

A  cross  on  the  east  end  of  the  north  wall  of  the  stobII  pipe  cu 
the  railroad,  about  300  yards  west  of  the  station. 
HANOVER.     (STATION)  Eleva., 

A  cross  IS  feet  from  the  rail  In  the  center  and  on  the  BC 
concrete  culvert  under  the  Morrlatown  and  Erie  Railroad  ] 
highway  crossing,  three-tenths  ot  a  mfle  west  of  the  station. 
HANOVER.     (STATION)  Eleva., 

A  cross  on  the  cement  platform  immediately  below  the  nortt 
ot  the  Morrlstown  and  Erie  Railroad  station. 
HANOVER.     (STATION)  Eleva., 

A  cross'  1.2  teet  below  the  rail  and  Ave  feet  away  on  the  no 
of  east  concrete  abutment  of  Morrlstown  and  Erie  Railroad 
a  highway  eight-tenths  ot  a  mile  east  ot  the  station. 
HOPATCONG  JUNCTION.  Eleva., 

A  cross  on  the  northeast  corner  of  large  stone  on  which  rest 
end  of  east  trues  ot  steel  bridge  carrying  the  Central  Rallro: 
Morris  Canal  just  north  of  the  station. 
KENVIL.  Eleva., 

A  cross  13  feet  from  the  rail  on  the  southeast  corner  of  thi 
step  from  the  top  at  the  easterly  end  of  south  wall  ot  culver 
Central  Railroad.  250  yards  westerly  from  the  station. 
KENVIL.  Eleva., 

A  square  cut  on  the  northeast  corner  and  at  the  east  et 
wing  wall  of  east  abutment  of  highway  bridge  over  the  Morris 
the  Central  Railroad  station. 
KENVIL.  Eleva., 
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£  JUNCTION.  Eleva.,  711.98  ft. 

^Toas  cut  in  the  top  and  in  the  southwest  corner  of  the  south  concrete 
)et  of  the  four-track  bridge  which  carries  the  Delaware,  Lackawanna 
Western  Railroad  over  the  Lake  Hopatcong  Branch  of  the  Central 
)iad  of  New  Jersey,  one  and  three-quarter  miles  west  of  Wharton 
1. 

ING.  Eleva.,  933.50  ft. 

*oss  cut  in  the  northeast  corner  of  the  bluestone  sill  of  the  front 
ce  of  the  block-house  office  building  of  W.  E.  King,  on  the  south 
the  Landing  road. 

ING.  Eleva.,  936.55  ft. 

OSS  in  the  west  end  of  the  south  concrete  parapet  of  the  concrete 
which  carries  the  highway  over  the  Delaware,  Lackawanna  and 
n  Railroad  and  Morris  Canal,  about  100  feet  west  of  Hopatcong 
.  The  bench  mark  is  above  the  west  springing  line  of  the  arch  and 
it  higher  and  at  the  east  end  of  the  concrete  guard. 

NO.  Eleva.,  939.67  ft. 

>88  cut  in  the  southwest  corner  of  the  concrete  sill  of  the  west  main 
«  to  the  Lake  Hopatcong  station  of  the  Delaware,  Lackawanna  and 
n  Railroad,  on  the  west  side  of  tracks.  The  bench  mark  is  one 
eve  the  road  level. 

£WOOD.  Eleva.,  728.83  ft. 

lOBt  point  of  flange  of  the  most  westerly  iron  post  of  two  posts 
concrete  on  the  southerly  side  of  the  tracks  250  feet  northeast  of 
itral  Railroad  station. 

LN   PARK.  Eleva.,  182.48  ft. 

>88  cut  in  the  southwest  corner  of  the  stone  forming  the  upper  step 
east  end  of  the  north  wall  of  Morris  Canal  lock  No.  12,  east. 

LN  PARK.  Eleva.,  184.13  ft. 

08S  cut  in  the  south  end  of  the  bluestone  door  sill  of  the  entrance 
public  schoolhouse  on  the  back  river  road  to  Two  Bridges. 

LN  PARK.  Eieva.,  178.00  ft. 

>ss  cut  in  the  south  concrete  platform  of  the  Delaware,  Lackawanna 
estern  Railroad  station.  The  point  is  in  close  to  the  building  at 
ddle  of  the  south  side  below  the  window. 

LN    PARK.  179.17  ft. 

OSS  cut  in  the  north  side  of  the  foundation  (directly  over  the  **9" 

)6")  of  the  water  tower,  900  feet  west  of  the  Delaware,  Lacka- 
and  Western  Railroad  station. 

VALLEY.     (GERMAN  VALLEY)  Eleva.,  536.47  ft. 

OSS  2.2  feet  below  the  rail  near  the  outer  corner  at  the  north  end 
terly  abutment  of  small  steel  girder  bridge  carrying  the  Central 
id  over  a  brook  about  three-quarters  mile  southwest  of  the  station. 
is  a  farm  road  adjacent  to  the  bridge. 

VALLEY.  Eleva.,  535.58  ft. 

358  directly  over  the  center  of  the  opening  on  the  south  parapet 
aall  concrete  culvert  under  the  Central  Railroad  about  175  yards 
the  station. 

VALLEY.  Eleva.,  531.52  ft. 

>8S  on  the  outer  corner  at  the  south  end  of  door  sill  of  main  en- 
to  the  Evangelical  Lutheran  Zion  Church  on  the  west  side  of  the 
:reet  between  the  station  and  the  river. 

VALLEY.  Eleva.,  532.86  ft. 

)8S  on  the  southeast  corner  of  stone  at  the  east  end  of  north  abut- 
r  arch  highway  bridge  over  South  Branch  of  Raritan  River.  The 
I  the  support  for  the  end  iron  post  of  railing  of  the  sidewalk. 
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MORRIS.  Eleva.,  890.18  ft. 

IS8  cut  in  the  south  end  of  the  bluestone  sill  of  the  south  base- 
indow  on  the  east  side  of  the  public  schoolhouse. 

:VILLE.  Eleva.,  494.31  ft. 

Bs  cut  in  the  west  end  of  the  bluestone  door  sill  of  the  north 
to  the  concrete  engine  house,  of  Field,  White  &  Company's  paper 

VILLE.  Eleva.p  495.53  ft. 

IS  cut  in  the  south  end  (at  the  end  of  two  trusses)  of  the  blue- 
p  of  the  center  pier  supporting  the  two  spans  of  the  highway 
ver  the  Rockaway  River,  at  the  paper  mills. 

VAY.  523.18  ft. 

tench  mark  is  on  the  northeast  corner  of  the  flange  of  the  cast- 
:plate  at  the  northeast  corner  of  the  iron  bridge  over  the  Morris 
:  the  foot  of  the  plane. 

VAY.  Eteva.,  527.50  ft. 

B  cut  in  the  outside  corner  of  the  north  end  of  the  west  abutment 
[ain  Street  bridge  over  the  Rockaway  River. 

VAY.  Eleva.,  533.63  ft 

S8  cut  in  the  east  end  of  a  bluestone  door  sill  of  the  easterly 
neet  entrance  to  the  municipal  building. 

¥AY.  563.87  ft. 

^ench  mark  is  a  point  taken  on  the  northeast  corner  of  the  flat 
»f  the  top  of  the  bluestone  sill  of  the  east  front  window  of  Strait's 
Main  Street.    The  bench  mark  is  indicated  by  an  arrow  cut  in 
ing  about  four  inches  below  the  point. 

NPORT.  Eleva.,  873.54  ft. 

)ttom  of  a  square  hole  cut  in  the  west  end  of  the  bridge  seat  of 
1  concrete  abutment  of  the  four  track  Delaware.  Lackawanna  and 
Railroad  bridge  over  Morris  Canal. 

NPORT.  Eleva.,  874.78  ft. 

s  cut  in  the  southeast  corner  of  the  wrought  iron  bedplate  of  the 
d  of  the  east  girder  of  the  four  track  Delaware.  Lackawanna  and 
Railroad  bridge  over  the  highway. 

NPORT.  Eleva.,  864.57   ft. 

?s  cut  in  the  southeast  corner  of  the  east  coping  stone  of  the 
ing  wall  of  the  overflow  on  the  east  side  of  the  Morris  Canal,  a 
fiance  north  of  the  Delaware,  Lackawanna  and  Western  Railroad. 

IG.  Eleva.,  224.88  ft. 

38  on  the  outer  edge  at  the  north  end  of  the  window  sill,  flrst 

the  office  door  of  the  silk  factory  of  Schwarzenbach,  Huber  Co. 
ranee   faces   the   railroad,   and    is   about   800   feet   north    of  the 

The  cross  is  5.5  feet  above  the  ground. 

IG.  Eleva.,  259.73  ft. 

!8  on  the  outer  edge  at  the  west  end  of  the  sill  of  a  basement 
at  northern  face  of  public  school.  The  cross  is  about  one  foot 
e  ground,  and  six  feet  east  of  the  west  face  of  the  building. 

iUNNA.  Eleva.,  731.37  ft. 

It  1.8  feet  out  from  the  door  on  the  level  of  the  cement  sill  at 
hwest  corner  of  stone  projection  on  the  northerly  side  of  main 
to  the  High  School,  a  red  brick  structure  on  the  easterly  side  of 
Avenue. 

D.  Eleva.,  226.56  ft 

s  cut  in  the  west  end  of  the  door  sill  of  the  entrance  near  the 
and  on  the  south  side  of  the  Delaware,  Lackawanna  and  Western 
station. 
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Secondary  Bench  MarksJ 
LEY.  608.1  ft. 

therly  rail  of  crossing  one-half  mile  southwest  of  siatlon. 

LEY.  .-633.4  ft. 

at  station. 

.EY.  632.1  ft. 

)m  edge  of  siding  (top  of  foundation)  at  the  southwest  corner  of 
hartley  Co.*s  building  on  the  north  side  of  the  tracks  at  the  rail- 
ation. 

EY.  642.97  ft. 

Qt  floor  of  porch   at  the   southeast  corner  of  the   Presbyterian 

EY.  645.8  ft. 

lerly  rail  of  crossing  one  mile  northeast  of  station. 

IIN6DALE.  259.5  ft. 

it  station. 

718.6  ft. 
lerly  rail  of  crossing  at  station. 

KNOLLS.     (MONROE  STATION.)  263.8  ft. 

lerly  rail  of  crossing  at  station. 

:  KNOLLS.     (MONROE  STATION.)  307.6  ft. 

lerly  rail  of  M.  and  E.  Railroad  at  crossing,  one  mile  southwest  of 
near  the  Morristown  sewerage  disposal  plant. 

MOOR.  492.9  ft. 

rail  of  crossing  one-half  mile  south  of  station. 

MOOR.  495.34  ft. 

)S8  on  the  concrete  base  of  "Private  Crossing"  sign  west  of  the 
t  the  station. 

MOOR.  494.9  ft. 

rail  of  crossing  at  station. 

»ERS.  688.0  ft. 

1  rail  of  crossing  just  east  of  the  station. 

»ERS.  688.6  ft. 

1  rail  of  crossing  165  yards  west  of  the  station. 

BRIDGES.  584.2  ft. 

1  rail  of  crossing  near  the  mill. 

TTE.  216.7  ft. 

at  station. 

/ER.     (STATION)  179.6  ft. 

1  rail  at  the  east  end  of  M.  and  E.  Railroad  bridge  over  Whippany 
0.8  mile  west  of  the  station. 

/ER.     (STATION)  198.6  ft. 

1  rail  of  diagonal  crossing  0.3  mile  west  of  the  M.  and  E.  Railroad 

/ER.     (STATION)  225.2  ft. 

1  rail  of  crossing  at  the  station. 

L.  725.5  ft. 

rail  of  Central  Railroad  crossing  southerly  from  the  station. 

at  station"  mi^nns  rail  Joint  noan'st  tho  contcr  of  tho  station.  "Rail 
nj?"  means  rail  Joint;  if  no  Joint  is  at  the  cro«»«ing.  the  i-lcvatlon  is  talan 
«»nt«T  of  the  roadway.  The  plfvations  nro  gl\vn  to  tho  n<*areHt  tontlj  of 
•xceijt   whori*   otherwise   notcrl. 
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'  EfiVPT.  Eleva.,  89.11  It. 

!TOa  OD  the  northeast  comer  of  the  southwest  concrete  pier  of  clty 
'  lonr  on  the  south  side  of  the  Cookstown  road  at  the  west  edge  of 

EGYPT.  Elevs.,  80.70  ft. 

ron  on  the  outer  comer  &t  the  south  end  of  bluestoae  door  sill  of 
entnace  to  the  H.  B.  Church  on  the  corner  of  Fort  Aveoue  and  the 
rood  road. 

EGYPT.  Ereva.,  89.00  ft. 

roM  oeit  to  door  Jamb  on  the  west  end  of  cement  door  Bill  of  the 
anerljr  entrance  on  the  south  face  ot  New  Egypt  Creamery  on  the 
ijde  of  the  tracks  atraut  0.4  miles  west  of  the  station.  This  Is  also 
Tition  of  the  floor. 

EATON.  Eleva.,  22.632  ft, 

ition  or  underground  mark.  17.972  feet. 

monument  (No.  g)  is  set  In  the  northwest  corner  of  the  Preeby- 
churchyard  at  the  comer  of  Main  and  Marine  streets,  three  feet 

the  east  line  ot  Marine  Street,  and  32.9  feet  from  the  northwest 
of  the  church.  It  1b  due  Bouth  from  two  atones  on  the  lawn  ot 
rice,  the  three  stones  thereby  eBtabUsblng  a  true  meridian. 

PASSAIC  COUNTY.' 
(INGDALE.  (See  Morris  County.) 

.OTTESBURG.  Eleva.,  682.44  ft. 

>£S  on  the  soutbeaet  corner  of  the  second  step  from  the  top  at  the 
i  of  the  north  abutment  of  the  bridge,  which  carries  the  New  York, 
banna  and  Western  Railroad  over  Pequannock  River,  about  one- 
mile  north  of  the  station. 

.OTTESBURG.  Eleva.,  737.21  ft. 

ws  on  the  northeast  comer  of  the  southeasterly  concrete  pier,  which 
ts  the  steei  column  of  the  highway  bridge  over  the  New  York,  Sua- 
na  and  Western  Railroad  about  SOO  feet  west  of  the  Btation. 
ON.     (ATHENIA.)  Eleva.,   183.78  ft. 

OSS  on  top  ot  bluestone  coping  on  the  northeast  corner  of  the 
ist  wing  wall  of  the  bridge  on  Stone  House  Plains  Road,  over  the 

Canai. 
ON.     (ATHENIA.)  Eleva.,  179.50  ft. 

bench  mark  Is  on  a  amall  cut  In  a  projecting  stone,  4,6  feet  above 
lund.  at  the  west  end  of  the  north  abutment  of  the  road  bridge 
fa  Aveone  over  the  Morrla  Canal,  one  mile  southwest  ot  Athenla, 
int  Is  indicated  by  an  arrow  head. 

ON.      (ATHENIA.)  Eleva.,   164.80  ft. 

)ss  cut  in  the  southeast  corner  of  the  west  end  of  the  culvert  which 

High  Avenue  over  a  small  stream,  about  SOO  feet  northeast  from 
rrls  Canai. 

3N.     (RICHFIELD.)  Eleva.,  183.11  ft. 

IBS  cut  in  the  east  end  of  the  biueatone  alll  of  the  window,  between 
stone  marked  "1907,"  and  the  main  entrance  to  St,  John's  German 
m  Church,  on  Clifton  Avenue. 

ON.     (RICHFIELD.)  Eleva.,  186.72  ft. 

bench  mark  Is  the  bottom  edge  of  the  corner  stone,  marked  "1907." 
ohn'B  German  Lutheran  Church. 
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miN  VIEW.  Eleva.,  180.65  ft. 

ro88  cut  in  the  east  end  of  the  concrete  door  sill  of  the  south  en- 
of  the  Delaware,  Lackawanna  and  Western  Railroad  station. 

FOUNDLAND.  (See  Morris  County.) 

tIDGE.  EPeva.,  899.61  ft. 

OSS  on  the  concrete  seat  at  the  east  end  of  the  south  girder  0.6 
•m  the  corner,  and  2.7  feet  south  of  the  girder  of  the  bridge  which 
the   highway    over   the   New   York;   Susquehanna   and    Western 
i,  about  one  mile  northwest  of  the  station. 

C.  Eleva.,  56.69  ft. 

SB  cut  in  the  south  end  of  door  sill  of  the  front  entrance  of  the 
Trust  and  Safe  Deposit  Company's  building,  which  stands  on  the 
le  of  Main  Street  between  Academy  and  Bloomfield  avenues. 

C.  Eleva.,  60.31  ft. 

ss  cut  in  a  raised  projection,  in  front  of  the  wall,  on  the  extreme 
td  of  the  door  sill  of  the  entrance  to  the  municipal  building  stand- 
Jie  northwest  corner  of  Howe  Avenue  and  Prospect  Street.  This 
*  is  between  two  fire  engine  rooms. 

C.  Eleva.,  26.51  ft. 

88  cut  in  the  extreme  southwest  corner  of  the  west  end  of  the 
>f  the  north  wall  of  the  arch  bridge  which  carries  Passaic  Avenue 
i  tailrace  from  the  mills.  This  bridge  is  a  short  distance  west  of 
'  York,  Susquehanna  and  Western  Railroad. 

BON.  Eleva.,  99.45  ft. 

38  cut  in  the  south  end  of  the  Main  Street  entrance  to  St.  Boniface 
at  the  southeast  corner  of  Main  and  Slater  Streets. 

SON.  Eleva.,  80.12  ft. 

Bs  cut  in  the  east  end  of  the  door  sill  of  the  main  front  entrance 
ifarket  Street  M.  E.  Church. 

SON.  Eleva.,  88.82  ft. 

B8  cut  in  the  west  end  of  the  door  sill  of  the  main  entrance  to  the 
aI  building  on  the  corner  of  Market  and  Union  Streets. 

SON.  Eleva.,  99.15  ft. 

38  cut  in  the  north  end  of  the  door  sill  of  the  main  entrance  to  the 
resbyterlan  Church,  on  the  corner  of  Main  and  Ward  Streets. 

SON.  Eleva.,  103.18  ft. 

SB  cut  In  the  top  of  the  second  cheek  stone  from  the  bottom,  at 
thwest  corner  of  the  base  of  the  second  pillar  from  the  north 
the  Hamilton  Street  entrance  to  the  Passaic  County  Court  House. 

SON.  Eleva.,  181.24  ft. 

point  is  on  the  East  Jersey  Water  Company's  bench  mark  at  Stony 
servoir,  Grand  Street  and  Reservoir  Avenue,  and  is  a  cross  cut 
•op  rock,  one  foot  north  of  the  concrete  wall  on  the  Grand  Street 
i  36  feet  east  of  the  middle  of  the  intake  pipes  near  the  corner 
treets. 

SON.  Eleva.,  187.69  ft. 

•BS  cut  in  the  north  corner  of  the  concrete  facing  the  east  abut- 
l  the  Delaware,  Lackawanna  and  Western  Railroad   bridge,  over 
River,  known  as  High  Bridge.     This  bridge  is  between  Paterson 
Lie  Falls. 

ON.  Eleva.,  207.09  ft. 

BB  on  the  outer  edge  at  the  west  end  of  the  brownstone  door  sill 
liddle  entrance  to  the  Pompton  Reformed  Church. 


liifi  I'ASSAIC  AXI)  SALEM. 

POMPTON   JUNCTION.  Bleva.,  217.26  f^ 

N'ortheaet  frag  point  at  tbe  crossing  ol  New  York.  SusquehaDiia    M 
WeBtern,  and  New  York  and  Greenwood  Lake  Railroads. 
POMPTON  JUNCTION.  Eleva.,  235.76  ft. 

A  cross  on  the  northwest  corner  of  the  atone  on  which  rests  the  aM 
end  of  tbe  north  truss  at  the  north  end  of  the  east  abutment  of  New  Tofi 
Susquehanna  and  Western  Railroad  bridge,  over  Pequannock  River,  tbotf 
three-quarters  of  a  mile  weat  of  the  station.  The  cross  la  six  feet  noitt 
of  tbe  DOrih  rail,  and  5.2  feet  below. 
POMPTON   LAKES  Eleva.,  203.18  It  j| 

A  cross  about  six  Inches  diagonally  from  the  southwest  con 
Beat  of  the  steel  trusa  at  the  south  end  of  tbe  eastern  concrete  abutn 
of  the  highway  bridge  over  Wanaque  River  northwest  of  the  station. 
POMPTON   LAKES.  Eleva.,  204.00  ft.  ^ 

A  iTOBB  on  a  large  stone  on  the  north  end  of  the  west  abutment  a 
angle  at  the  wing  wall  of  the  New  York,  Susquehanna  and  Western  E 
road  bridge  over  Wanaque  River,  west  of  the  station.    The  cross  la  on  tl 
east  corner  of  the  stone.  5.3  feet  lower  than  the  rati. 
RICHFIELD.  (See  Clifton.)  J 

SMITH    MILLS.  Eleva.,  425.16  ftj 

A  cross  on  the  high  point  of  tbe  large  boulder  near  the  north  end  4 
west  abutment  of  the  steel  highway  bridge  over  Pequannock  River.  TM 
cross  is  1.7  feet  diagonally  from  the  corner  of  the  abutment,  5.2  fed 
below  the  bottom  plate  of  girder,  and  four  feet  north  of  the  center  J 
north  girder.  i 

-TOTOWA.  (See  LIHIe   Falls  Station.)   | 

WAYNE.  Eleva.,  172.70  ft  '( 

Top  of  the  rail  of  New  York  and  Greenwood  Lake  Railroad  at  station. 
WAYNE.  Eleva.,  175.83  ft  j 

A  cross  on  the  east  end  of  the  south  abutment  of  New  York  and  Greoj 
wood  Lake  Railroad  bridge  over  Pompton  River,  about  one  mile  north  « 
Wayne  station.  The  cross  is  six  inches  diagonally  from  the  northeu) 
corner  of  girder  seat.  4.T  feet  east  of  east  girder,  and  5  feet  lower  thai 
the  rail. 

SEfii.NPAUY   Bench   Marks. 
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AY.  Eleva.t  16.81  ft. 

r  bolt  in  monument  at  the  northwest  corner  of  the  railroad 
)Iatform. 

\Y.  Eleva.,  16.08  ft. 

9  on  the  Bouthwest  corner  of  concrete  wall  at  the  southwest 
the  mill  at  the  railroad  station. 

\y\  Eleva.,  43.15  ft. 

I  on  the  outer  comer  at  the  east  end  of  granite  door  sill  of  front 
to  the  Baptist  Church,  a  red-brick  structure  on  the  street  leading 
n  and  southwest  of  the  railroad  station. 

iY  JUNCTION.  Eleva.,  24.08  ft. 

bolt  in   monument   at  the   southwest  corner   of  the   railroad 
atform. 

WN.  Eleva.,  136.42  ft. 

?e  and  comer  of  marble  stone  set  in  the  foundation  at  the  south- 
ter  of  the  Baptist  church.  (The  elevation  is  the  same  as  the 
Ige  of  base  board  of  building.) 

WN.  Eleva.,  127.58  ft. 

nch  mark  is  a  cross  cut  on  north  end  of  stone  door  sill  of  front 
of  Daretown  Presbyterian  Church. 

WN.  Eleva.,  128.31  ft. 

bolt   in   monument  at  the   southwest   corner   of   the   railroad 

WN.  Eleva.,  120.86  ft. 

(  immediately  below  the  southeast  corner  of  brickwork  on  con- 
ndation  of  chimney  of  creamery  on  the  southerly  side  of  the 
west  of  the  station. 

Eleva.,  106.18  ft. 

.  on  the  outer  corner  of  bridge  seat  at  the  east  end  of  southerly 
of  railroad  bridge  over  stream,  about  three-quarters  mile 
from  the  station.     The  bridge  is  the  most  northerly  of  two 

lose  together. 

Ereva.,  113.02  ft. 
bolt  in  monument  on  the  west  side  of  the  track  about  25  yards 
from  the  railroad  station. 

Eleva.,  118.11  ft. 
outer  corner  at  the  southerly  end  of  window  sill  of  large  window 
Edn  Street  face  of  the  postofflce,  a  small  stone  structure  between 
and  the  railroad  station. 

Eleva.,  118.33  ft. 
J  on  the  outer  corner  at  the  northerly  end  of  door  sill  of  Main 
trance  to  the  First  National  Bank  near  the  railroad  station. 

Eleva.,   121.16  ft. 
on  the  outer  corner  at  the  easterly  end  of  door  sill  of  entrance 
•rthwest  corner  of  the  M.  E.  Church  on  Main  Street,  one  block 
from  the  station. 

Eleva.,  116.22  ft. 
i  on  the  outer  corner  at  the  south  end  of  cement  door  sill  of 
at  the  southeast  corner  of  school  building  on  the  westerly  side 
Jtreet  southerly  from  the  railroad  station. 

IVILLE.  Eleva.,  133.57  ft. 

on  the  southeast  corner  of  concrete  base  of  second  signal,  150 
therly  from  the  station  and  west  of  the  track. 
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TON.  Eleva.,  21.20  ft. 

lieoater  comer  at  the  north  end  of  window  sill  of  the  most  north- 
Indow  on  the  west  face  of  filter  house  a  small  red-brick  building 
be  the  pomplng  station  of  the  Salem  City  Water  Works. 

"ON.  Eleva.,  11.43  ft. 

erbolt  in  monument  at  the  northeast  corner  of  the  railroad  station. 

ON.  Eleva.,  4.70  ft 

MB  cnt  on  the  most  northerly  point  of  the  octagonal  shaped  steel 
n  the  north  pier  of  highway  bridge  over  Alio  way  Creek  at  the 
\  Glass  Company's  store. 

ON.  Eleva.,  18.97  ft. 

TOW  cut  at  the  bottom  of  the  inscription  and  op  the  east  end  of 
Ted  on  granite  monument  set  by  the  Daughters  of  the  American 
ion  and  located  on  the  northerly  side  of  Main  Street.  100  yanli^ 
from  the  Quinton  Glass  Company's  Store. 

Eleva.,  11.47  ft. 
3s  on  the  outer  comer  at  the  southerly  end  of  marble  door  sill  of 
oadway  entrance  to  the  Memorial   Baptist  Church  at  the  corner 
ith  Street. 

Eleva.,  16.82  ft. 
Es  near  the  outer  edge,  nine  inches  from  the  northwest  end  of 
door  sill  of  Broadway  entrance  to  the  Salem  County  Court  House 
et  Street. 

Eleva.,  15.39  ft. 
's  on  the  outer  corner  at  the  southerly  end  of  door  sill  of  Market 
(itrance  to  the  City  National  Bank  at  the  corner  of  Broadway  and 
Street. 

Eleva.,  13.87  ft. 
5s  on  the  outer  corner  at  thp  southerly  end  of  door  sill  of  front 
}  to  the  First  Presbyterian  Church  on  Market  Street. 

Eleva.,  15.91  ft. 
i)ench  mark  is  a  cross  cut  at  the  foot  of  fluted  column,  on  south 
mtrance  to  surrogate's  and  clerk's  office. 

Eleva.,  14.67  ft. 
bench  mark  is  a  cross  cut  on  south  side  of  granite  door  sill  of 
itrance  of  Episcopal  Church,  on  Market  Street. 

Eleva.,  15.79  ft. 
iB  on  the  outer  corner  at  the  westerly  end  of  door  sill  of  entrance 
ortheast  face  of  the  High  School  on  New  Market  Street,  one  block 
Broadway. 

TOWN.  Eleva.,  47.65  ft. 

►ench  mark  is  cross  cut  on  south  end  of  marble  door  sill  of  front 
of  brick  Baptist  Church,  on  Main  Street. 

TOWN.  Eleva.,  46.14  ft. 

)ench  mark  is  a  cross  cut  on  north  end  of  lowest  stone  step  of 
trance  of  Woodstown  Hotel. 

TOWN.  Eleva.,  58.74  ft. 

)ench  mark  is  a  cross  cut  on  southwest  end  of  marble  door  sill 
a  brick  National  Bank  of  Woodstown  opposite  the  Friends  Meeting 
n  Main  Street. 

TOWN.  Eleva.,  48.57  ft. 

i  outer  corner  at  the  northeast  end  of  top  step  and  sill  of  main 
to  the  First  National  Bank  at  the  corner  of  East  Avenue  and 
eet. 


\ 


Ill)  SALKM  COUNTY. 

W00D8T0WN.  Eleva.,  62^ 

A  (TOSB  on  tfae  outer  corner  at  the  north  end  of  blue  aandstone  w: 
sill  of  the  most  northerly  basement  window  on  the  west  face  of  the  i 
school,  on  the  southerly  side  of  Elast  Avenue,  east  of  the  railroad  at 
WOODSTOWN.  Eleva.,  MX 

A  cross  cut  In  the  top  of  the  most  easterly  foundation  bolt  ot 
standplpe  of  City  water  supply  on  the  vest  Bide  of  the  railroad  na 
the  station. 
YORKTOWN.  Eleva.,  109.W 

Copper  bolt  In  monument  at  the  westerly  face  ot  the  railroad  statl 
YORKTOWN.  E1«v«.,  111.4J 

A  cross  Immediately  below  the  comer  of  the  buildinE  at  the  Bont 
of  cement  floor  of  porch  of  Duffel's  store  on  the  west  side  of  the  hif 
at  the  railroad  Btation. 

Secondary  Bench  Masks.' 
A  LLC  WAY.  16J 

Southeast  rail  of  croBslng  at  the  station. 

ALLOWAV.  19,- 

Southeast  rail  of  crossinE  0.4  mile  west  ot  station. 
ALLOWAV  JUNCTION.  24.1 

Point  of  froK  of  Junction  of  Salem  and  Quinton  branches  of  the 
&.  S.  Railroad,  100  yards  northeast  of  the  station. 
ALLOWAY  JUNCTION.  23.7 

West  rail  of  crossing  one-halt  mile  south  ot  the  station  on  the  Qi 
branch. 
OARETOWN.  12ej 

Southerly  rati  ol  crossing,  one-quarter  mile  west  ot  the  station. 
DARETOWN.  127.; 

North  rail  of  crossing  at  the  station. 
ELMER.  110J 

Southerly  rail  of  crossing,  one-quarter  mite  west  ot  station  on  the 
branch. 
ELMER.  124.! 

Southerly  rail  ot  crossing,  three-quarters  mile  west  ot  station  c 
Salem  branch. 
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CK.  57.3  ft. 

rail  of  crossing,  0.6  mile  southwest  of  the  station. 

lEVILLE.  135.7  ft. 

rail  of  crossing  at  the  station. 

SEVILLE.  139.9  ft. 

n  edge  of  baseboard    (top  of  brick  foundation)   at  the  northeast 
>f  dwelling  on  the  west  side  of  the  railroad  and   north   of  tho 
at  the  station. 

EVILLE.  129.8  ft. 

rail  of  double  crossing,  0.3  southwest  of  the  station. 

EVILLE.  115.3  ft. 

"ail  of  crossing,  one  and  one-quarter  miles  southwest  of  the  station. 

I   STATION.  29.9  ft. 

iSLSt  rail  of  crossing. 

RK.  134.0  ft. 

rail  of  crossing,  0.3  mile  east  of  station. 

RK.  128.2  ft. 

rail  of  crossing  at  the  station. 

N    STATION.  14.4  ft. 

rail  of  crossing. 

INE.  109.6  ft. 

rail  of  crossing  at  the  station. 

INE.  107.8  ft. 

of  frog  of  siding  70  yards  southwest  of  station. 

INE.  91.7  ft. 

•ail  of  crossing  three-quarters  mile  southwest  of  the  station. 

INQ.  111.8  ft. 

erly  rail  of  crossing  at  the  station. 

INQ.  112.7  ft. 

88  on  the  center  of  southeast  concrete  parapet  of  small  highway 
on  the  north  side  of  the  tracks  at  the  station. 

INQ.  116.6  ft. 

rail  of  crossing,  0.35  mile  west  of  the  station. 

:KT0WN.  3.8  ft. 

rail  of  crossing  at  the  station. 

QROVE.  12.6  ft. 

rail  of  crossing  at  Friendship  Station. 

GROVE.  6.0  ft. 

erly  rail  of  Main  Street  crossing  of  track  leading  to  the  station. 

MTOWN  STATION.  25.0  ft. 

east  rail  of  crossing. 

AIRY  STATION.  73.8  ft. 

rail  of  crossing. 

AIRY  STATION.  73.2  ft. 

SB  on  center  of  east  parapet  of  small  highway  culvert  at  the  station. 

DN.  40.0  ft. 

rail  of  crossing,  one  and  one-half  miles  east  of  station. 

3N.  7.5  ft. 

rail  of  Main  Street  crossing  near  the  bridge  over  Alloway  Creek. 

ETON   JUNCTION.  42.0  ft. 

30t  from  the  point  of  frog  of  the  junction  of  the  Elmer  and  Salem 
B  of  the  Penn  Railroad. 

8 
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iin 


rAN.  Eleva.,  103.99  ft. 

tM  oear  the  northwest  comer  of  concrete  foundation  of  Ei^nal  for 
ud  trains  of  the  Central  Railroad  about  one  mile  west  of  the 


i  HILL.  Eleva.,  86.92  ft. 

088  on  the  outer  comer  of  stone  on  the  west  end  of  south  parapet 
iway  culvert  on  the  main  street  about  30  yards  west  of  Rocky  Hill 
the  junction  of  the  road  to  Kingston. 

WILLE.  Eleva.,  48.18  ft. 

m  on  the  southwest  comer  of  large  stone  near  the  southerly  end  of 
theast  abutment  of  South  Branch  Railroad  bridge  over  Raritan 
The  stone  forms  the  seat  of  the  southerly  truss. 

KVILLE.  Eleva.,  73.60  ft. 

le  extreme  easterly  end  and  corner  of  bottom  step  at  entrance  to 
ond  National  Bank  opposite  the  court  house  yard.  The  point  is  at 
lit-angle  turn  in  the  step  at  the  comer  of  the  streets.  The  baso 
)orch  columns  rests  on  this  step. 

tVILLE.  Eleva.,  73.05  ft. 

ss  on  the  westerly  end  of  door  sill  of  Main  Street  entrance  to  the 
ational  Bank  on  the  corner  of  Main  and  Maple  Streets. 

IVILLE.  Eleva.,  63.29  ft. 

prolection  of  flagstone  at  the  top  of  stone  foundation  at  the  south- 
ner  of  a  red-brick  structure  about  50  yards  westerly  from  the  rail- 
ition  and  on  the  northerly  side  of  the  tracks. 

tVILLE.  Ekva.,  56.53  ft 

88  on  the  outer  comer  of  the  bottom  stone  step  at  the  westerly  end 
lerly  abutment  of  railroad  bridge  over  Somerset  Street  about  one- 
le  northwest  of  the  station.  The  stone  forms  the  first  step  above 
ling  wall  along  the  north  side  of  the  street. 

tVILLE.  Eleva.,  81.90  ft. 

ind  center  of  metal  disc  set  in  "true  meridian"  granite  post  in  the 
ouse  grounds  at  the  main  entrance  to  the  new  court  house. 


Skcxindary  Bexcii  Makks. 


NG  RIDGE. 

at  station.' 

ILLS. 

it  station. 

TONE. 

it  station. 

» 

I. 

it  station. 

BROOK. 

It  station. 

CK. 

It  station. 


376.5  ft. 
167.2  ft. 
228.0  ft. 
309.8  ft. 
218.0  ft. 
198.2  ft. 


a 


t   station"  nutans  rail  J<»lnt  n«»an'st  tho  (•('nt«'r  of  the  stntlou. 


I 


114  srssEx  Axn  rxio\. 

SrSSEX  COrNTY.' 

BRANCHVILLE  JUNCTION.  Eleva^  581.7 

A  i-rosr  on  ibe  southwest  corner  of  roDcrete  slab  about  50  feet  m 
the  north  face  of  the  slailoo.  about  six  feet  aboTp  and  15  feet  eaater] 
tbe  east  rail  of  the  BranchTtlte  branch  of  the  Lackawanoa  Railroi 
FRANKLIN.  Eleva.,  SS1.2 

A  cross  OD  tbe  outer  edge  at  the  west  end  of  bottom  concrete  '. 
fix  steps  leading  from  tbe  Stockholm  road  into  the  yard  of  the  1 
property  od  the  northeast  corner  of  the  Intersection  of  the  Frmnkll 
n  ace-Stock  holm  road?  about  one  mile  soutfaerif  from  Pranklin  Punu 
FRANKLIN.  Eleva^  e04S 

Top  edge  and  center  of  marble  slab  set  in  the  west  face  and  m 
southwest  corner  of  the  Presbyterian  Churcb  on  the  street  leading 
Zinc  Company's  property  and  offices.  The  tablet  reads  A.  D.  1914. 
FRANKLIN.  Elevau,  558.3 

A  cross  cut  In  the  northwest  end  of  the  granite  Bill  ot  tbe  front  et 
to  the  old  public  school. 

(Note  correction  In  elcTation  given  in  Bui.  17.) 

SmiiMHRv  Brvcii  Marks. 
BEAVER  LAKE.  964 

Rail  at  station. 
FRANKLIN   FURNACE.  536. 

Frog  ot  the  N.  Y.,  S.  &.  W.  and  the  D..  L.  ft  W.  Railroads  at  thel 
tion  alfout  0.21)  mile  north  of  the  station. 
STOCKHOLM.  976 

Rail  at  station. 
STOCKHOLM.  9SZ.! 

Cross  on  guard  Elone  at  northeast  corner  of  J.  M.  Lewis'^store. 


UNION  COl'NTY.- 
ELIZABETH.  Eleva.,  27.3 

Copper  bolt  three  feet  from  the  girder  and  above  the  bridge  seat 
top  step  of  a  series  of  steps  on  the  northerly  end  of  east  abutment 
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FIELD.  Eleva.,  109.53  ft. 

)B8  on  the  outer  comer  at  the  northeast  end  of  door  Bill  of  the 
y  entrance  to  the  First  Presbyterian  Church  on  East  Front  Street 
Church  Sreet. 

lELD.  Eleva.,  105.93  ft. 

>  outer  edge  and  at  the  center  of  the  most  northeasterly  entrance 
northwest  face  of  the  Second  Presbyterian  Church  at  Crescent 
ind  E«ast  Seventh  Street. 

lELD.  Eleva.,  104.27  ft. 

outer  edge  near  the  southerly  end  of  door  sill  of  R.  Sixth  Street 
to  parish  house  of  Grace  Protestant  Episcopal  Church  at  East 

•eet  and  Sycamore  Avenue. 

I  ELD.  Eleva.,  101.45  ft. 

i  on  the  outer  edge  at  the  southeast  end  of  door  sill  of  entrance  on 
i  Avenue  to  the  police  headquarters  near  the  railroad  station. 

Eleva.,  290.61  ft. 

I  on  the  second  stone  from  the  northeast  end  of  the  westerly  para- 
nail  railroad  bridge  over  water  course  at  the  highway  crossing 
D.,  L.  &.  W.  station  at  West  Summit    The  mark  is  5.7  feet  from 

Eleva.,  257.98  ft. 
s  on  the  northwest  comer  of  bedplate  stone  on  the  north  end 
Lbutment  of  D.,  L.  &  W.  railroad  bridge  over  a  highway  about 
rters  mile  southwest  of  the  West  Summit  station. 

ELD.  Eleva.,   122.65  ft. 

s  on  cement  sidewalk  directly  below  the  northeast  corner  of  the 
Trust  Co.'s  building  at  Elm  and  East  Broad  Streets.    The  mark 
?  left  of  the  corner  entrance  and  about  6  inches  below  the  door 

ELD.  Eleva.,   128.31   ft. 

'  bolt  in  flagstone  coping  at  the  entrance  to  the  tunnel  on  the 
le  of  the  railroad  tracks  at  the  station. 


Secondary  Bentii  Marks. 

-EY    HEIGHTS.  230.4  ft. 

r  crossing  at  the  station. 

Y   HILL.  253.4  ft. 

:  station. 

^MMIT.  295.3  ft. 

t  station  of  D.,  L.  &  W.  Railroad. 


WARREN  COUNTY.^ 
iWATER.  Eieva.,  441.45  ft. 

8  5.5  feet  from  the  rail  of  track  on  the  west  end  of  south  con- 
itment  of  Delaware,  Lackawanna  and  Western  Railroad  bridge 
s'conetcong  River.  The  cross  is  at  the  angle  formed  by  the  abut- 
1  wing  wall. 

illolln    IT,    V.Wii.    for    princl|)al    rovlsfd    list    of   Wnch    mark.«i    in    Wnrren 


<^ 


Ufl  WAUKKX  COrNTV. 

CHANQEWATER.  Eleva.,  437.46 /''f!*^ 

A  cross  four  teet  from  the  west  rail  and  about  3.G  feet  below  the  1^ 
of  the  track  on  the  outer  comer  of  bridge  seat  at  the  west  end  of  na^f 
abutment  of  Delaware,  Lackawanna  and  Western  Railroad  bridge  wr  ' 
Uusconetcong  River. 
CHANQEWATER.  Eleva^  466.41  It 

A  cross  near  the  outer  edge  and  10  Inches  from  the  southerly  end  ^^ 
the  northeast  abutment  of  highway  bridge'  epanning  the  railroad  aboiV' 
one-quarter  mile  northwest  of  the  station. 


■J£iA£-( 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  AoRicnLTnuE, 

BcREAU  or  Soils, 
Washington^  D.  C,  December  11, 191 
Sis  :  I  have  the  honor  to  transmit  herewith  the  manuscript  re) 
and  map  covering  the  survey  of  the  Millville  ar«B,  New  Jersey, 
to  recommend  that  they  be  published  as  advance  sheets  of  F 
Operations  of  the  Bureau  of  Soils,  1917,  as  authorized  by  law.    ' 
work  was  done  in  cooperation  with  the  Department  of  Conserva 
and  Development  of  New  Jersey. 
Respectfully, 

Milton  Whitnet, 
Chief  of  Burea 
Hon.  D.  F.  HoDSTON, 
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EY  OF  MILLVILLE  AREA,  NEW  JERSEY. 

In  Charge,  L.  L.  LEE  and  H.  A.  MILLER,  of  the  Department 
and  Development  of  New  Jersey,  and  AUSTIN  L.  PATRICK, 
and  HOWARD  C.  SMITH,  of  the  U.  S.  Department  of  Agricul- 
icted  by  HUGH  H.  BENNETT. 


DESCRIPTION  OF  TIIE  AREA. 

area  comprises  the  extreme  southern  part  of  New 
ides  all  of  Cape  May  County,*  two-thirds  of  Atlantic 
hree-fourths  of  Cumberland  County,  and  small  parts 
ad  Salem  Counties.  It  is  bounded  on  the  north  by 
north  latitude,  on  the  west  by  meridian  75°  12'  west 
►n  the  other  sides  by  Delaware  Bay  4ind  the  Atlantic 
mg  the  Cape  May  Penin- 

average  length  from  east 
iles  and  an  average  width 
>uth  of  25  miles.  The  dis- 
north  boundary  to  the  tip 
ay  Peninsula  is  about  42 
vey  comprises  all  of  atlas 
I,  and  37  of  the  Xew  Jersey 
r^ey,  and  has  an  extent  of 
les,  or  641,280.  acres. 

area  as  a  whole  is  flat  to 

ig,  and  characterized  by  a 

The    northwestern    part 

along  the  Maurice  Eiver 
'elief.    They  merge  gradu- 
1  belt,  3  to  8  miles  wide, 
vare  Bay.    The  eastern  half  of  the  area,  including  the 
isula,  is  more  nearly  level,  but  there  is  no  such  distinct 

upland  along  the  Atlantic  shore  as  along  the  north 
e  Bay.  There  are  many  large,  swampy  depressions 
area,  the  most  notable  lying  near  Dividing  Creek. 
[  Weymouth. 

elevation  is  from  sea  level  to  a  maximum  of  141  feet, 
'vation  of  a  knob  2}  miles  south  of  Husted,  in  the 
mer  of  the  area.  The  general  slope  is  to  the  south, 
'e  Bay,  and  to  the  east  toward  the  Atlantic  Ocean. 

5 


Fio.  1. — Sketch  map  stiowing 
location  of  tho  Mlllvllle 
area,  New  Jersey. 


open  growin  in  waicn  lainy  lau  oaics  anu  pines  ure  iieHny 
a  number.  Other  areas  are  covered  with  u  dense  prowtli  of 
ne,  both  a  bushy  or  scrubby  sort  and  many  of  larper  size, 
ing  perhaps  30  feet  in  height.  Plate  II  shows  a  quite  typical 
scene,  and  illustrates  well  the  character  of  the  underbrush. 
s  much  sassafras  and  some  hickory,  and  in  the  southern  part 
urea  holly  is  plentiful.  Huckleberry  covers  the  proiind  more 
thickly  nearly  everywhere.  Other  species  of  frrenter  or  less 
tnce  are  bracken  (Pteridhiyn  aguUinum  L,),  greenbrier  {Smi- 
mca  Walt.),  sweet  fern  {Comptonia  asplcn'ifoJia  L.),  sheep 
or  mountain  laurel  {Kalmia  angustifoJia  L.),  stapperbiish 
'  marina  L.),  arbutus  {Epigaea  repenn  L.),  and  wild  indigo 
aia  tinctoria  L.).  There  are  also  many  grasses,  sedges,  tind 
There  is  little  difference  in  the  natural  vegetation  on  the 

upland  soils. 

ling  definite  is  known  in  regard  to  the  settlement  of  Cape  May 
r  prior  to  1691,  but  about  this  time  a  number  of  settlers  came 
Liong  Island,  having  been  attracted  chiefly  by  the  e^icellent 
filing  in  Delaware  Bay.  The  population  has  steadily  in- 
1  from  1,004  in  1738  to  .'>,324  in  1840.  and  19.T45  in  1910. 
y-nine  per  cent  of  the  population  consists  of  native-bom  white 
i,  18.7  per  cent  of  foreign-bom  white  persons,  and  7.3  per  cent 
ToeB.  The  foreigners  are  mainly  of  SusEaan.  Italian,  German, 
or  Bnglish  stock.  The  county  is  most  thickly  settled  on  the 
Ilia,  along  the  Atlantic  border,  along  the  north  shore  of  Dela- 
Jay,  and  along  the  northern  border.  The  northwestern  part 
■sely  settled.     The  population  averaged  74.5  persons  to  the 
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ig  and  agricultural  center,  with  a  population  in  l-'l'*  of  S^"-. 
nail  towns  of  more  or  less  importance  ngrirulturally  are  Pi'lt 
rhich  is  near  the  important  oyster-shipping  point  of  Bivalvt- ; 
He;  Newport:  Dorchester;  and  Leesburg.' 
raDsportation  facilities  of  the  area  are  very  good.  The  area 
1  by  seven  railroads.  A  line  of  the  Central  Railroad  of  Sew 
mnning  through  Landis\-ille  and  Vineland  from  Bridgeton 
luch  fmit,  truck,  poultry,  and  eggs  to  New  York  fr^pm  tlif 
d  district  and  elsewhere.  A  branch  extend"  tn  Ilivulvp.  an 
nt  oyster-shipping  point  at  the  mouth  -li  the  Manricf  Rivpr. 
re  four  lines  of  the  West  Jersey  &  Seashore  Kuilroad.  one 
■  the  northwestern  corner  of  the  urea  nnr]  ending  at  Briiige- 
second,  extending  to  Milh'ille  and  Cn|>e  May.  and  connect- 
klanumuskin  Station  with  Bivalve  and  at  other  places  with 

shore  resorts;  a  third,  electrified,  reaching  to  Richland, 
anding,  and  Atlantic  City;  and  a  fourth  serving  Egg  Ilar- 
;  Atlantic  City.  The  Atlantic  City  Railroad  has  two  lines 
irea.  One  runs  south  through  Richland  to  various  Atlantic 
rsorts,  and  terminates  at  Caije  May.     A  second  touches  Kpg 

and  terminates  at  Atlantic  Citv.  There  are  several  trolley 
te  connecting  Vineland.  Millville.  Bridgeton,  and  Port  Xorris, 
>ther  connecting  Atlantic  City  and  Pleasantville  with  shore 
o  the  south. 

jublic  highways  of  the  area  as  a  whole  are  in  excellent  condi- 
^'early  all  the  main  roads  are  improved,  largely  with  gravel, 
:y  are  wide  and  well  graded.  They  are  free  from  stones  and 
>t  well  scraped  during  the  wet  montlis  of  the  year.  Tlie.s*' 
ave  one  disadvantage:  they  liecome  soft  and  easily  mtterl  in 
T  weather.  . 
:he  settled  parts  of  the  area  are  supplied  with  telephone 

larger  streams  are  navigable  for  small  craft  and  barges  ."i  to 
5  up  their  courses.  Prior  to  the  railroad  building,  which  took 
x>ut  the  middle  of  the  nineteenth  century,  nearly  all  the  trans- 
)n  from  the  inland  region  to  the  cities  was  by  water. 
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The  chief  markets  within  the  area  are  the  many  shore  resortsi 
as  Atlantic  City,  Ocean  City,  Wildwood,  and  Cape  May.    A  1 
amount  of  food  products  is  hauled  to  these  places  by  motor  trud 
railroad.     Much  produce  is  consumed  also  by  such  towns  as  ^ 
land,  Millville,   Bridgeton,  Pleasantville,  Egg  Harbor,  and 
May  Court  House,  and  the  smaller  towns  afford  local  markets,  u 
side  the  area  Xcw  York  City,  190  miles  away,  is  the  chief  man 
with  Philadelphia  second. 

Most  of  the  agricultural  communities  are  provided  with  cani 
plants.  Bridgeton,  just  outside  of  the  area,  has  nine  such  pifl 
All  of  them  can  tomatoes,  and  five  in  addition  can  one  or  mon 
the  following :  If ieffer  pears,  pumpkins,  beans,  squash,  beets,  i 
rhubarb.  In  Cedarville  there  are  two  canning  houses,  one  of  wi 
puts  up  tomatoes  and  peas,  and  the  other  tomatoes,  peas,  and  bi 
Newport  has  a  tomuto-canning  plant.  Vineland  has  one  plant,  c 
ning  tomatoes,  peaches,  and  berries.  A  plant  in  Fairton,  just  cub 
the  area  surveyed,  on  the  west,  cans  tomatoes  and  clierries.  In  C 
May  there  are  six  canning  factories,  the  principal  products  be 
tomatoes,  peas,  and  lima  beans.  A  plant  at  Eio  Grande  cans  ta 
toes.  Tliere  are  two  canneries  at  Goshen  and  two  at  Eldora,  hand) 
tomatoes,  pumpkins,  and  lima  beans.  At  Egg  Harlmr,  in  Atk 
County,  a  plant  cans  tomatoes  and  pears.  There  are  two  torn; 
canning  plants  jit  Landisville,  and  one  of  these  in  addition  t 
small  fruits  and  peaches. 


The  Millville  area  has  a  milder  climate,  with  a  longer  gro^i 
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Average  and  extreme  dates  of  killing  frosts^  Millville  area. 


Weather  Bureau  station. 


Average 
date  of 
last  in 
spring. 


Average 

date  of 

first 

in  fall. 


Latest 
recorded 
in  spring. 


Atlantic  City Apr.  10 

Bridgetoai Apr.  19 

CapelCay i  Mar.  30 

Vineland '  Apr.  18 


Nov.  4 
Oct.  23 
Nov.  16 
Oct.   20 


Apr.  25 
May   12 

Apr.  11 
Mav   22 


Earliest 

recorded 

in  fall. 


Oct.  1 
Oct.  1 
Nov.    1 

Sept.  22 


'  Just  vreai  of  t  he  area. 


plete  climatic  data  for  two  stations  within  the  area,  Vineland 
[lorth  and  Cape  May  in  the  south,  are  given  in  the  following 


monthly,    seasonal,    and    annual    temperature    and    preeipitation    at 

Vineland. 


Temperature 

Absolute 
minimum. 

l*recipitation 

• 

Hflnth. 

Mean. 

"F. 
34.4 
32.0 
32.5 

Absolute 
maximum. 

Mean. 

Total 

amount 

for  the 

driest. 

yfftraOM). 

• 

Total 

amount 

for  the 

wettest . 

year  (lii02). 

• 

68 
71 
71 

—5 
—11 
—13 

Inches. 
3.84 
3.77 
4.05 

Inches. 
6.26 
4.17 
2.47 

Inches. 

6.8.> 

3.81 

7.37 

ter 

33.0                    71 

-13 

11.66 

4.16 
3.34 
3.77 

11.27 

12.90 

18.03 

40. 3                   87 
50.7                   97 

-6 
21 
20 

2.02 
3.23 
1.44 

6.69 

4.45 

3.61 

62.2 

98 

1.35 

ng 

51.1 
71.6 

98 

^ 

9.41 

102 

41 
47 
46 

3.58 
4.51 
4.97 

1.46 
4.22 
5.20 

8.16 

76.4                  105 
73.6  1                104 

3.68 

2.10 

73.9 

umer 

105 

41 

13.06 

10.98 

13.94 

•• 

66.9  ,               101 
5.').4  1                 92 
43.0  1                 SO 

32 

12 
12 

3.85 
3.46 
3.30 

.28 
1.66 

1.88 

3.82 

5.44 

5.37 

r 

3.72 

55.4 

101 

10.60 

14.53 

1 

r 

53.3  '             las 

1            -.3 

1 

46.59 

34.39 

55.91 

1 
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Normal  monthln,  geaional,  and  annual  lempemturc  and  precipUaiton 
Cape  May. 


I  AbBDlule       Abniiit. 


(Sm). 


(SS). 


Wlnt«.. 

lUreb 

Aprtl 

>l»r 

Sprini. . . 
J.ily 

Seplcmbrr 

Novum  ber 
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driest  year  on  record  in  the  whole  area  was  that  recorded  at 
lay  in  1885,  when  only  27.23  inches  of  rain  fell,  while  the  wet- 
is  recorded  at  Atlantic  City  in  1903,  when  the  precipitation 
ted  to  61.11  inches. 

AOBICULTURE. 

early  settlers  in  this  region  were  probably  attracted  more  by 
}  fishing  and  whaling  in  the  near-by  waters  and  by  the  timber 
t8  and  the  opportunities  for  shipbuilding  than  by  the  agri- 
il  possibilities  of  the  region.  The  lirst  crops  grown  were 
bles,  com,  wheat,  oats,  and  rye.  The  settlements  were  con- 
osinly  to  points  easily  reached  by  water,  but  with  the  estab- 
:  of  glass  factories,  iron  foundries,  an<l  other  industriee. 
roads  and  later  railroads  were  extended   into  the  inland 

agriculture  of  the  area  has  followed  the  development  of  mar- 
ad  with  the  growth  of  large  centers  of  population  in  the  east 
e  large  resorts  along  the  Atlantic  shore  there  has  been  a  fall- 
in  the  production  of  general  farm  crops  and  an  increase  in 
ig.  The  change  between  1880  and  1910  is  illustrated  in  the 
data  for  Cape  May  Coimty.  This  county  lies  wholly  within 
ea  surveyed  and  fairly  represents  the  included  portions  of 
ic  and  Cumberland  Counties. 

n  1880  to  1910  com  decreased  in  acreage  from  4,996  to  4,090 
hay  from  4,302  to  3.587  acres,  wheat  from  1.543  acres  to  zero 
ts  from  335  to  24  acres,  while  Irish  potatoes  increased  from  442 
acres,  and  sweet  potatoes  from  301  to  445  acres.  In  1880  about 
cent  of  the  cultivated  acreage  was  devoted  to  corn,  hay,  wheat, 
ts,  while  by  1910  the  percentage  was  reduced  to  72.  The  acre- 
Tnerly  devoted  to  wlieat  has  l)een  entirel}'  supplanted  by  truck 
snd  the  acreage  withdrawn  from  tlic  other  general  farm  crops 
en  similarly  absorbed.  When  wheat  growing  was  important 
vere  a  number  of  local  grist  mills  in  operation.  In  Atlantic 
r'  cereal  production  never  was  as  important  as  in  Cape  May 
imberland  Counties.  The  corn  acreage  in  1910  was  practically 
ne  as  in  1880,  while  the  acreace  in  hay  was  lartrer.    The  other 


nns,  and  lima  beans,  with  sweet  com.  aspara^rus.  water- 
cantaloupes,  rhubarb,  lettuce,  cabbage,  horse  l>eaii?.  and 
some  importance.  Strawberries,  peaches,  black!  "erries.  dew- 
grapes,  apples,  and  cranberries  are  the  |>rincipal  fniit^. 
ing  and  hog  raising  are  not  carrieii  on  lo  any  important  es- 
here  are  practically  no  dairy  herrls  in  Atlantic  County,  only 
I  Cape  May  County,  and  but  few  in  Cumlwrlan'I  Cminty. 
airy  farms  are  located  mainly  alon^r  the  Mauri'^e  River,  and 
k  is  pastured  on  Beclaiiiip<l  tidal  marsh.  High-prado  Hol- 
ws,  with  a  few  Guernseys,  make  up  the  liertis.  each  of  which 
d  by  a  purebred  bull.  Most  farmers  keep  one  cow  or  poat. 
iw  hogs,  which  are  rarely  of.purebrwl  stoi-k.  There  are.  how- 
few  purebred  Berkshire  hops  in  Cape  May  County. 
XHilti?  industry  is  highly  developed  tliroiighout  the  area. 
ef  breed  is  the  Wfiite  Leghorn,  but  fowls  of  he:ivior  breoils 
;  for  table  use.  In  the  vicinity  of  \'ineland  i)oii1try  raising  is 
;f  industry.  The  average  flock  includes  60<1  to  ""Wl  laying 
id  there  is  an  average  return  of  about  H*(»'  eggs  \teT  hen  i>er 
"he  eggs  are  shipped  by  express  to  New  York  City,  and  bring 
ces.  The  green  feed  needed  is  grown  in  the  runs,  which 
8.4  acres.  Other  feeds  are  purchased.  <^{reen  foonls  grown 
ter  use  are  mangelwurzels.  cabbage,  and  kale, 
graphic  variations  have  little  influence  uixtn  crop  production 
irea  except  as  they  have  influenced  soil  formation.  The  to|)Og- 
s  considered  to  some  extent  in  the  selection  of  the  more 
ireas  for  orchard  sites,  and  it  ought  perhaps  to  !«  given  more 
mtion  than  it  receives.  Fbr  example,  areas  well  elevated 
ie  general  water  level  should  be  selected  for  crops  which  will 
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adapted  to  them,  but  keep  to  Irish  potatoes,  sweet  potatoes,  pen 
beans,  and  other  crops  which  can  be  hauled  more  or  lees  at  U 
and  in  large  quantities. 

Cereal  production  in  the  MillviUe  area  is  largely  confined  t|  1 
growing  of  yellow  dent  corn,  though  some  rye  is  grown.  (Plat^J 
fig.  1.)  Com  is  planted  by  hand,  in  hills  1  feet  apart  eachl^ 
Planting  lasts  from  May  20  to  June  10.  In  many  sections  i 
is  fertilized  lightly  or  not  at  all.  When  it  is  grown  on  sod  1 ' 
12  tons  of  manure  per  acre  is  sometimes  used,  and  where  it  doN 
follow  grass  600  to  1,000  pounds  of  a  3-8-10 "  fertilizer.  The  i 
lizer  is  generally  put  in  the  hill  after  a  little  earth  is  thrown  i 
the  seed,  and  it  is  very  seldom  broadcasted.  Plate  III,  fignr 
shows  II  good  stand  of  com  on  the  Sassafras  gravelly  sandy  loai 

The  hay  crop  consists  of  red  and  nlsike  clover,  timothy,  and  alfi 
Mixed  buy  is  commonly  cut  in  June  and  October.  Salt  hay  is 
in  summer  if  tlie  meadows  are  dry,  otherwise  in  winter.  Alfi 
is  cut  three  and  occasionally  four  times  a  year.  The  crop  is  0 
monly  seeded  about  August  -20,  after  potatoes  or  beans,  at  the) 
of  25  to  S-""  pounds  per  acre.  It  is  left  down  eight  years  or  loa 
when  the  stand  is  good. 


of  Buraauof  Soil).  U.  S.  Dsptof  Asnculturs.  1917.  PLATE   II. 


*     i 

I  Si 

ill 


Reoof.  cf  Buruj  ot  5ci< 


— Rve  CN  Sassafras  Gravelly  Sandy  Loau. 


Fio.  2,— Corn  on  sassafras  Gravelly  Sandy  loam. 


u  of  Solli.  U.  S.  Dept.  of  Agrtculturs,  1917. 


"OLE  Lima  Beans  on  sassafras  Gravelly  Sandy  loam.  Flat  Phase. 


/•J 
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the  vines  first  being  removed.  Yellow  and  red  skin  i>otat()eis 
•e  gi-own.  They  are  graded  into  primes  and  culls  and  either 
I  in  bushel  hampers  (as  shown  in  Plate  III,  fi^.  8)  and  bar- 
stored  and  held  for  winter  sale. 

ito  seed  is  sown  in  hotbeds  about  April  15,  and  the  plants  are 
ibout  June  1  for  the  late  crop  and  May  10  for  the  early  crop, 
e  set  alx)ut  4  feet  apart  each  way.  Some  planting  is  done  by 
».  Manui'e  is  generally  used  for  tomatoes,  at  the  rate  of  0  to 
)r  more  per  acre.  Tlie  brand  of  fertilizer  used  varies  con- 
y.  Init  in  normal  times  averages  al)out  '2-8-10.  The  acreage 
ions  vary  from  200  to  600  pounds.  Most  farmers  place  the 
r  in  the  hills,  although  some  is  broadcasted.  It  is  usiuilly 
ented  with  about  100  pounds  ot  nitrate  of  so<la,  applied  to  the 
:en  the  fruit  is  setting.  On  the  poultry  farms  a  mixture  of 
nds  of  acid  phosphate  and  1  ton  of  i)oultry  manure  is  often 

at  the  rate  of  400  to  1,000  pounds  per  acre.  In  some  parts 
rea  one-half  ton  of  fish  guano  is  used  with  the  manure.  The 
first  given  frequent  level  cultivation,  which  is  deep  at  first 
How  later.  The  great  bulk  of  the  tomatoes  is  of  late  vari- 
ul  are  sold  to  local  canners  or  shipped  to  those  in  Camden 
more.  Many  are  shipi:)ed  by  water  from  such  points  as  Port 
incl  Bridgeton.     The  most  common  varieties  of  late  tomatoes 

firreater  Baltimore,  Cuml)erland  Red  (local  in  Cape  May 
inl>erland  Counties),  Stone.  Pomlerosa  (or  Beefsteak),  and 
?ss.  The  earlv  varieties  are  chieflv  the  Earliana,  Chalks 
ewel.  and  Bonnv  Best. 

t  com  is  grown  to  a  considerable  extent  for  the  shore  markets, 
'liest  varietv  is  Crosbvs  Earlv,  which  is  roallv  not  sweet  corn 
ariety  of  flint.     Other  common  varieties  grown  are  Country 
nan,  Stowells  Evergreen,  and  (iolden  Bantam, 
er  seed  is  planted  in  hotl)eds  in  late  February  or  in  March, 

plants  are  set  out,  in  rows  alK)ut  3  feet  apart,  as  early  as  May 
as  late  as  July  1.  They  are  spaced  12  to  24  inches  apart,  de- 
r  upon  the  variety  and  soil.     Plate  IV,  figure  1.  shows  a  good 

l>eppers  rfn  a  Saasafras  soil.    The  fertilization  and  cultiva- 

similar  to  that  given  tomatoes,  and  dei)ends  upon  the  soil. 

s  are  sometimes  grown  as  an  intercultivated  crop  in  orchards, 

rn  in  Plate  V.  figure  2.     Harvesting  begins  about  July  1  and 

es  until  Xoveml)er  or  until  frost.     Pei)pers  are  an  excellent 

gi'ow  where  labor  is  short,  as  picking  can  be  delayed  ii  con-  { 

le  time.  The  crop  is  shii)ped  in  hnnipei's  or  in  barrels.  Ilalf- 
joxes  or  southern  pepper  crates  are  used  to  a  large  extent,  as 
ave  a  more  attractive  appearance  than  the  I)arrel.  Sweet 
i  are  gi'own  most  extensively.  The  chief  variety  is  the  Ituby 
18783°— 20-  -  :: 
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'ay.  Two  vines  are  allowed  to  the  hill.  The  crop  is  heavily 
led  with  both  manure  and  commercial  goods,  the  latter  being 
in  the  hill.  A  common  method  is  to  make  a  very  early  plant- 
1  two  plantings  later,  to  insure  a  good  stand.  A  first-class  field 
I  lima  beans  is  shown  in  Plate  IV,  "figure  2,  and  a  good  field  of 
beans  in  Plate  V,  figure  1. 

y  market  peas  and  canning  peas  are  of  more  or  less  im- 
ce  in  all  parts  of  the  area.  The  early  crop  is  seeded  as  soon 
danger  of  frost  is  past,  and  the  canning  crop  later.  Peas  are 
quite  extensively  in  the  Cape  May  district.  They  are  manured 
■rtilized  with  400  to  800  pounds  of  a  fertilizer  analyzing 
to  3-8-10,  The  canning  variety  mainly  grown  is  the  Alaska. 
irly  market  varieties  are  the  Telephone,  which  is  the  most 
Ant,  and  the  Gradus,  Alaska,  and  Potlatch. 
peach  orchards  in  the  area  are  generally  well  cared  for,  and 
(glected  orchards  are  to  be  seen.  A  variety  of  truck  crops  are 
in  the  orchards  for  two  or  three  years,  or  until  the  trees  come 
string.  Plate  V,  figure  2,  shows  a  typical  young  orchard  with 
•s  between  the  rows.  There  is  much  variation  in  the  fertilizer 
!es  in  different  parts  of  the  area.  In  the  western  part,  exclud- 
B  Vineland  district,  about  600  pounds  of  l)one  meal  and  6  tons 
mre  are  used  per  acre.  In  the  Vineland  district  many  farmers 
out  400  pounds  of  acid  phosphate,  often  mixed  with  poultry 
«,  2<X)  pounds  of  muriate,  and  about  100  to  200  pounds  of  ni- 
>f  soda.  More  nitrate  is  used  on  young  orchards.  In  the  east- 
irt  of  the  area  some  farmers  dei>end  mainly  upon  manure, 
a  combinations  of  nitrate,  acid  phosphate,  and  raw  and 
hI  bone.  The  nitrate  is  applied  after  the  fruit  sets,  at  the  rate 
to  300  pounds  per  acre.  The  best  growers  spray  four  or  five 
using  commercial  lime  sulphur  in  the  first  two  treatments  and 
mixed  in  the  later  ones.  Arsenate  is  added  in  one  or  two 
ngs.  Atomic  sulphur  is  l)ecoming  very  popular,  as  it  is  said  to 
etter  fruit  and  in  addition  is  a  great  labor  saver.  The  bulk  of 
ach  crop  is  shipped  to  New  York  in  either  the  Georgia  carrier 
Michigan  bushel  and  half-bushel  basket.  The  hamper  is  used 
jT  for  inferior  fruit.  At  the  present  time  it  costs  23  cents  to  ship 
uart  carrier  from  Vineland  to  New  York,  and  about  5  cents  must 
led  to  this  for  carting.  Special  trains  are  run  by  the  Central 
)ad  of  New^  Jersey  from  the  peach  and  fruit  district  of  Vine- 
to  New  York  during  the  harvest  season.  About  one-third 
I  present  plantings  in  the  Vineland  district,  which  is  probably 
representative  of  the  whole  area,  consists  of  the  Elberta  vari- 
A  survey  of  this  district  recently  made  shows  plantings  as  fol- 
Elberta  (midseason),  43,503  trees;  Carman  (early),  22,921; 
of    Georgia    (midseason),    13,387;    Champion    (midseason). 


and  ot  cantaloupes. 

lima  of  the  Millville  area  are  only  moderately  well  equipped, 
llw  smaller  farms  a  large  amount  of  hand  labor  is  necessary. 
getable  storage  space  is  needed  on  most  farms,  especially  for 
DtrntoeB  and  Irish  potatoes.  Only  one  or  two  work  horses  are 
the  average  farm,  and  they  are  generally  of  tight  draft. 
tethods  of  cultivation  are  followe<l  throughout  the  area, 
re  cultivated  as  soon  as  possible  after  every  rain,  and  in  the 
of  rain  the  period  between  cultivations  is  not  often  longer 
B  week. 

:te  rotations  are  not  generally  followed,  esiwcially  in  the 
part  of  the  area,  but  in  Cape  May  County  a  systematic  rota- 
tracticed  to  some  extent.  X  cover  of  rye  and  vetch  or  crim- 
er  is  sown  in  the  com  at  the  last  cultivation.  It  is  turned 
le  nest  year  for  late  potatoes,  which  are  followe<I  by  rye,  and 
nmed  under  for  an  early  truck  crop  the  third  year.  Grass 
y  followe<l  by  com  or  potatoes.  Early  peas  are  followed  by 
fttoea.  In  Atlantic  County  sweet  |>otatoes  are  often  grown 
tusly  for  a  period  ranging  from  Z  to  !20  years.  Occasionally 
it  has  been  in  sweet  potatoes  is  heavily  manured  and  given 
a  truck  crop  for  one  year,  after  which  sweet  potatoes  are 
or  another  period.  In  Cumberland  County  sod  land  is  usu- 
nted  to  com,  which  is  followed  by  potatoes,  tomatoes,  or 
'otatoes  are  followed  by  wheat,  alfalfa,  or  tomatoes  the  next 
^'omatoes  are  succeeded  by  grasses  or  corn,  but  never  by 
.  Peppers  are  often  substituted  for  tomatoes  on  the  heavier 
iweet  potatoes  are  frequently  succeeded  l)y  rye.  Very  often 
tion  consists  of  sod,  com  with  a  cover  crop,  then  strawberries 
rs,  or  sweet  ]x>tatoes  two  or  three  years.    Root  crops  ordi- 
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joDties  the  equal-share  basis  is  the  rule.  Land  rented  for 
;  com  often  brings  $5  an  acre,  and  for  sweet  potatoes  ulmut 

land  in  Cape  May  County  sells  for  $16  to  $10U  an  acre,  de- 
;  upoD  the  location,  the  nearness  to  roads  and  rnilroails.  and 
nditions.  Some  fanns  have  olianged  hands  recently  at  $125 
It  Atlantic  County  farm  values  have  Ikvu  rather  inflated  in 
rears.     Uncleared  land  would  proliably  aveni^  $15  to  $20 

and  s^ood  farm  land  $100  an  a<-re.  Lnml  in  liearinf;  i>each 
s  brings  a  much  higher  figure.    Farm  vidties  in  Cuml>erhind 

are  somewhat  lower.  Farms  favorahly  situate<I,  however,  as 
^'uleland  district,  with  a  poultry'  plant  nnd  i>euch  orchard, 

$100  to  $250  or  more  an  acre.    In  more  distant  locutions  tlie 

from  $20  to  $100.    Uncleared  land  ranges  from  $6  to  $20 

lead  irrigation  by  the  Skinner  system  is  practiced  in  many 
f  the  area,  especially  in  the  northwestern  part,  and  irriga- 
ints  are  being  extended  steadily.  Most  of  them  are  on  the 
as  gravelly  sandy  loam,  sand,  and  loamy  sand.  They  cover 
le-half  acre  to  6  acres  or  more.  Plate  VII,  figure  1,  shows  one 
urger  plants.  The  source  of  water  is  either  a  stream  or  shal- 
I,  and  gasoline  pumps  are  used  for  raising  the  water.  Two 
:  crops  are  grown  each  year.  They  are  put  in  as  soon  as  the 
can  be  prepared,  lettuce  as  early  as  March  20.  Irrigation 
done  at  any  time,  but  if  begun  in  sunshine  it  must  be  con- 
mtil  the  sun  disappears.  Some  of  the  crop  sequences  on  irri- 
lots  are  as  follows:  Early  peas  or  early  Irish  potatoes  (Irish 
:)    or  strawberries  are  succeeded  by  late  red-skin  potatoes. 
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The  Millville  area  lies  within  the  Coastal  Plain  province 
extends  »s  n  nnrrow  belt  along  the  ocean  from  the  south  g 
Long  Island  to  the  (lulf  of  Mexico  and  the  Bio  Grande  Ri 
gradually  becomes  wider  to  tlie  southward,  reaching  a  mi 
widtli  of  about  :2(HI  miles.  Soils  of  a  sandy  nature  pred' 
throughout  the  Coastal  Plain  region. 

The  soils  of  the  Millville  area  are  derived  from  uncona 
beds,  mainly  of  marine  origin.  The  chief  formations  are  the 
sey  sand,'  which  overlies  practically  the  entire  area,  and 
southern  and  eastern  parts  the  Cape  May  formation.  Renu 
the  Bridgeton  terrace  formation  are  local  in  extent,  confined 
to  the  northern  and  western  parts  of  the  area.  The  Cohansey 
tion  is  composed  of  relatively  coarse  sand  as  compared  to  th( 
lying  Kirkwood  and  Cretaceous  deposits  that  outcrop  farthe 
north  and  n'est  in  the  Camden,  Salem,  and  Freehold  areas 
further  cliariicterized  by  local  beds  of  clay  and  gravel,  th 
compose<l  uf  quarts,  i-hert,  and  qunrtzose-sandstone  pebbles 
fram  one-fourth  inch  to  1^  inches  in  diameter.  This  is  tl 
extensive  geological  formation  in  the  southern  two-thirds  or 
Plain  region  of  New  Jersey.  The  Bridgeton  and  Cape  May 
tions,  overlying  tlie  Cohansey  sand,  are  largely  of  fluviatile 
and  from  the  standpoint  of  soil-forming  material  do  not  dil 
terially.  They  are  composed  essentially  of  gravel,  sand,  at 
beds  of  clay.  The  materials  were  derived  in  varying  degri 
older  formations,  such  as  the  Cohansey,  Kirkwood,  Cretacec 
Triassic,  and  were  laid  down  under  varying  degrees  of  subm 
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nr  textured.  These  soils  occupy  well-drained,  level  to  gently 
ng  areas  and  have  a  low  to  moderate  content  of  organic  matter. 
r  also  are  low  in  lime  carbonate.  The  members  of  this  series 
ominate  in  the  southern  two-thirds  of  New  Jersey.  No  types 
ny  important  extent  heavier  than  sandy  loams  occur  in  the 
rille  area. 

t  Norfolk  series  has  gray  to  light-gray  surface  soils  and  yellow 
ile-yellow  subsoils.  In  other  characteristics  its  soils  are  quite 
9T  to  the  Sassafras  series.  In  this  area  the  Norfolk  series  is 
sented  only  by  poorly  drained  phases. 

ose  areas  of  the  Cohansey  sand  which  are  practically  free  from 
f  material  give  rise  to  the  Lake  wood  series,  which  has  a  white 
08  soil  and  an  orange,  orange-yellow,  or  brownish-yellow  sub- 
The  topography  ranges  from  level  or  gently  rolling  to  rough 
inmmocky,  and  drainage  is  always  good  or  excessive.  These 
ire  very  low  in  organic  matter,  as  well  as  in  other  elements 
ial  to  a  productive  soil. 

I  Portsmouth  series  is  characterized  by  a  dark-gray  to  black 
e  soil  and  a  gray  to  white  subsoil,  often  mottled  with  yellow. 

soils  are  developed  in  low  areas  at  the  heads  of  streams  and 
int  to  swamps,  and  the  poor  drainage  accounts  for  the  accumu- 

of  organic  matter  and  the  resultant  dark  color.  A  gravel 
m  is  very  often  encountered  in  the  lower  subsoil. 

St.  Johns  and  Scranton  series  are  closely  related  to  the  Ports- 
u     The  surface  soils  are  similar,  but  in  the  types  of  the  St. 

series  a  coffee-brown  or  black  organic  stratum  resembling  a 
an  is  encountered  in  the  subsoil.    The  subsoil  of  the  Scranton 

closely  resembles  the  Norfolk  in   its  yellow  color.     It  fre- 
y  shows  mottlings  of  gray. 
;  general  distribution  of  soil  textures  in  the  area  is  shown  in 

2.  Frequently  one  or  more  types  are  absent  in  the  sequence; 
jvhere  the  relief  is  gentle  the  Sassafras  sandy  loam  or  a  similar 
ay  take  the  place  of  the  Sassafras  sand,  or,  if  the  slope  to  the 
ip  is  relatively  steep,  the  belt  of  Portsmouth  or  similar  soil 
»e  absent.  In  other  places  the  Sassafras  gravelly  sandy  loam 
te  lacking. 

iddition  to  the  soils  classed  in  the  various  series  there  are  sev- 
>ils  of  miscellaneous  character.    The  wet,  mucky  areas  through 

most  of  the  streams  flow  are  mapped  as  Swamp.  Areas  along 
last  subject  to  tidal  action  are  mapped  as  Tidal  marsh.  Large 
of  this  land  have  been  diked  and  are  mapped  as  Reclaimed 
marsh.  Narrow  strips  of  Coastal  beach  have  been  mapped  at 
IS  points  along  the  shore. 

the  following  pages  the  several  soil  types  and  phases  are  de- 
d  in  detail,  and  a  general  discussion  of  their  agricultural  re- 
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FK).  2. — Sketcb  map  Hbonlne  illHIrlliutlaii  iif  wiIIb  by  leiture. 

Intionships  is  given.     The  table.  belo%\'  gives  the  name  and  the 
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SASKAFR.\H  flRAVKI.I.V  H.\XI»Y    IJ»\M. 


rface  soil  of  the  Sassafras  gravelly  sandy  loam,  wheiv 
deTeloped,  is  a  light-brown  louniy  sand  to  san<ly  loam,  <» 
s  deep.  The  subsurface  material  is  a  yellow  to  ycllo\vi^h- 
loam  to  heavy  sandy  loam,  extending  to  a  depth  of  10  to 
Below  this  the  sul)Soil  is  a  i-eddish-vellow  to  dull-red, 
idy  clay  containing  more  gravel  and  coarse  sand  at  depths 

4  and  40  inches.  Small  to  medium-size<l  white  or  yellow 
Lvel.  about  one-eighth  to  one-half  inch  or  more  in  diameter. 
nt  fi'om  the  surface  down  through  the  entire  3- foot  section, 
•ntent  varies  greatly. 

pe  is  quite  variable  in  textin*e.  In  the  western  and  noi-th- 
arts  of  the  area  it  includes  small  developments  of  gravelly 
gi'avelly  fine  sandy  loam.  These  <»ccnr  most  often  in  the 
ig  areas,  as  in  the  vicinity  of  Woo<lniir  and  (louldtown. 
•ut  the  area  there  are  include<l  also  patches  of  sandy  loam, 
gnivel  makes  up,  perhaps,  10  per  cent  of  the  soil  mass, 
e  tyi)e  occurs  on  the  slopes  of  hills  it  often  includes  small 
mivellv  coai'se  sandy  loam,  loamv  coai-se  sand,  and  loamy 
e  finer  material  having  been  wasluMl  away.  There  are  also 
many  areas,  a  few  acres  in  size,  of  Sassafras  san<l  and 
id.  In  the  wooded  parts  of  the  type  the  sui'face  'J  to  (i 
gray  or  yellow  rather  than  brown,  as  organic  matter  has 
le  incorporated  as  in  cultivated  areas, 
ipping  of  this  soil,  and  in  fact  of  all  the  principal  types, 
t  in  the  wooded  areas  l)ccause  of  the  prevailingly  dense 
E  underbrush,  made  up  mainly  of  scnib  oak.  Where  there 
3ads,  not  as  much  detail  has  been  shown  as  would  otherwise 
L  possible. 

issufras  gravelly  sandy  loam  has  a  general  distribution 
Lit  the  area,  and  it  is  the  predominant  type  in  the  north- 
>art.  It  occurs  chiefly  in  the  higher  parts  of  the  area,  and 
practically  all  of  the  Bridgeton  and  the  higher  parts  of  the 
y  formation.  It  has  the  most  rolling  topography  of  any 
j>ed,  although  many  aieas  are  nearly  level,  as  in  the  iv.gion 
Dennisville.  The  type  has  adequate  surface  drainage  and 
inage,  and  some  of  the  lighter  textured  areas  at  rather  high 

5  are  excessively  drained. 

.  one  of  the  most  important  types  in  the  area.  About  50 
of  it  is  cleared,  a  larger  proportion  than  in  the  case  of  any 
>e.  Almost  all  the  important  crops  are  grown  more  or  less 
ly.  with  the  exception  of  sweet  potatoes,  cantaloupes,  and 
ons  and  several  kinds  of  bramble  berries,  all  of  which  are 
ainly  on  the  lighter  soils,     (^orn  occupies  a  larger  acreage 


SOIL  8UBVEY  OF  THE  HILLVILLB  ABBA^  NEW  JERSEY.  29 

otul  mixtures  or  manure,  or  both.  The  applications  of  fer- 
imge  from'SOO  to  1,600  pomids  per  acre.  Fertilizers  analyzing 
fee  cent  nitrogen,  7  to  10  per  cent  phosphoric  acid,  and  8  to 
'emt  potash  are  generally  used  in  normal  times.  At  present. 
kfle  potash  being  obtainable,  the  feitilizers  generally  unalyzo 
per  cent  of  nitrogen  and  8  to  10  of  phosphoric  acid,  and  carrv 
ash. 

in  hmd  of  this  type  in  favorable  situations,  with  buildings, 
in  price  from  $100  to  $150  an  acre,  and  in  more  remote  locali- 
om  $15  to  $60  an  acre.  T'ncleared  land  ranges  from  $C  to  $25 
e,  depending  upon  the  situation,  the  value  of  the  tim1)er,  and 
le  of  the  tract  sold.  It  costs  from  $25  to  $70  i>er  acre  to  clear 
id.  Some  areas  of  this  soil  are  very  hijrhly  impmved. 
etimes  in  breaking  more  extensive  areas  large  tractor-drawn 
are  employed.  The  disks  chop  the  small  roots  into  short 
B  and  eliminate  many  of  the  smaller  stumps.  Deeper  plowing 
give  good  results  on  this  soil,  and  the  depth  should  be  in- 
i  at  the  rate  of,  say,  one-half  inch  a  year  for  several  years. 
Sassafras  gravelly  sandy  loam,  like  all  the  other  soils  of  the 
8  low  in  lime,  as  is  indicated  by  the  prevalence  of  hackberry, 
and  similar  growths,  and  since  the  maximum  l^enefits  from 
cation  and  green  manuring  depend  upon  the  satisfying  of  the 
equirement  this  should  receive  greater  attention.  More  lime 
rid  phosphate,  in  connection  with  leguminous  cover  crops, 
be  used  to  build  up  the  soil.  Even  though  many  crops  such 
iwberries,  raspberries,  bush  lima  beans,  and  watermelons,  do 
|uire  an  alkaline  soil,  lime  should  be  used  for  the  benefit  of  the 
nanure  crops.  Until  the  soil  has  reached  a  fair  degree  of 
tiveness  one  cover  crop  supplemented  with  lime  and  acid  phos- 
>ught  to  be  turned  under  for  every  money  crop  removed.  The 
rrades  of  fertilizer  commonlv  used  on  this  and  other  soils  con- 
ore  filler  or  worthless  material  than  the  higher  grades,  and 
;  economical.  Home  mixing  should  he  practiced  more  widely. 
sers  often  are  bought  on  crec|it  and  are  said  to  cost  at  least  8 
it  more,  when  the  money  could  be  had  in  most  cases  for  6  per 
the  local  banks. 

lose  sections  of  the  area  where  mosquitoes  and  flies  are  not  too 
jnt,  especially  in  the  northwestern  ]>art,  more  dairy  stock 
be  kept.  In  other  sections  hogs  should  be  raised  on  a  larger 
IS  they  use  the  waste  from  truck  crops  economically.  Along 
:>re  hog  raising  is  even  more  strongly  to  be  recommended,  since 
e  from  the  resorts  is  to  be  had  in  large  quantities, 
manure  produced  from  the  small  number  of  animals  kept  is 
momically  used.    Perhaps  50  per  cent  of  its  value  is  lost  by 
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the  lower  portion  of  the  3-foot  section  consists  largely  of 

but  usually  there  is  sufficient  clay  present  to  make  the 

It. 

occurs  mainly  on  slopes  associated  with  the  Sassafras 

sandy  loam.    Drainage  is  often  excessive,  and  it  is  one  of 

soils  to  suffer  from  lack  of  rain. 

is  not  an  extensive  type.    The  largest  areas,  which  are  un- 

occur  northwest  of  Woodbine.     There  are  a  number  of 

patches  scattered  over  the  northern  two-thirds  of  the  survey. 

[a  small  part  of  the  type  is  farmed,  but  where  it  has  been  im- 

it  yields  good  crops  of  early  vegetables,  sweet  potatoes,  and 

lits.    Near  Cedarville  it  is  used  successfully  for  onions.    The 

rather  leachy,  however,  and  requires  frequent  additions  of 

matter. 

8A8SAFBA8   LOAMY    (H)AK8K   SAND. 

Sassafras  loamy  coarse  sand  consists  of  a  brownish  loamy 

land,  6  to  7  inches  deep,  over  reddish-yellow  loamy  coarse  sand 

sandy  loam.    In  some  places  the  subsoil  below  30  inches  is  a 

forange-yellow,  loamy  coarse  sand  to  coarse  sandy  loam.    Often, 

fbe  north-central  part  of  the  ai*ea,  the  soil  contains  numerous 

white  and  yellow  quartz  pebbles,  and  areas  in  which  these  are 

abundant  on  the  surface  are  indicated  on  the  map  by  gravel 

Frequently  there  is  a  yellow  subsurface  stratum  between 

11  inches. 

tjrpe  as  mapped  is  rather  variable  in  texture  and  includes 
areas  of  Sassafras  coarse  sand,  coarse  sandy  loam,  and  loamy 
Several  large  flat  areas  in  the  vicinity  of  Woodbine,  in  whicli 
T  subsoil  is  yellow  and  moist,  are  included.    In  the  north- 
comer  of  the  area  the  type  is  mapi>ed  in  a  narrow  sloping 
between  Tidal  marsh  and  the  upland  soils.    Here  small 
pebbles  and  oyster  shells  are  quite  abundant  in  the  soil. 
Sassafras  loamy  coarse  sand  is  used  principally  in  trucking. 
ling  crops  are  beans,  peppers,  potatoes,  onions,  and  sweet  po- 
Some  com  and  hay  are  produced.    It  ranks  as  one  the  less 
int  types  of  the  area. 

SASSAFRAS  SAND. 

i  typical  Sassafras  sand  consists  of  a  light-brown  or  grayish- 
I  sand,  underlain  at  5  to  8  inches  by  orange-yellow  sand,  and 
to  30  inches  by  reddish-yellow  sand  which  in  most  areas  is 
ly  loamy.  Often  the  entire  subsoil  is  reddish  yellow.  A  gravel 
m  is  frequently  encountered  between  20  and  36  inches.  The 
of  this  type,  particularly  the  subsoil,  is  highly  variable  through- 
le  area. 
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In  some  places  the  surface  1  to  3  inchee  consiBts  of  a  clee 
white  sand  passing  abruptly  into  orange-ysllon-  sand  and 
depths  varj'ing  from  18  to  30  inches,  into  reddish-yellow 
many  places  sligfhtly  loamy.  In  places  the  whitish  surfac 
underlain  directly  by  reddish-yellow  sand,  but  this  appea 
less  frequently  the  case  than  in  those  areas  where  the  surface 
brownish-gray  or  light-brown  sand.  The  white  sand  surfitc 
this  variation  is  exactly  like  the  Lakewood  sand,  and  w. 
soil  is  deep  enough  to  plow  up  gray  und  the  areas  are  largi 
to  warrant  separation,  they  are  mapped  as  Lakewood.  W 
white  soil  is  ns  deep  as  this  the  reddish-yellow  subsoil  tj 
the  Sassafras  is  rarely  found.  There  are  included  in  this 
mapped  some  flat  or  low  ureas  where  the  subsoil  shows  no 
yellow,  suL'h  areas  representing  the  Norfolk  siind.  Even  i 
the  higher  areas  show  none  of  the  typical  reddish  yellow,  bul 
the  lower  subsoil  is  orange  yellow,  and  not  pale  yellow 
Norfolk  sand  subsoil.  The  included  depressions  are  frequent 
in  the  lower  subsoil. 

Areas  which  have  a  scattering  of  small  quartz  gravel  on 
face  are  indicated  on  the  map  by  gravel  symbols.  Frequen 
sirens  of  Sassafras  gravelly  sandy  loam  are  thus  shown.  G 
these  latter  areas  are  characterized  by  a  slightly  loamy  sii 
sembling  the  Sassafras  loamy  sand,  but  in  many  cases  no  d 
in  texture  can  be  notpd.  Where  the  type  approaches  ii  coa 
small  gravel  is  frequently  present  throughout  the  3-foot  se 

There  also  are  included  some  small  areas,  an  1  mile  t 
Hunters  Mill,  2  miles  west  of  Mays  Landing,  and  elsewhi 


c.  of  Acricutlun,  1917. 


Fia.  I. — Strinq  Beans  on  Sassafras  Loamy  Sand. 


Fio.  2. — Peaches  ok  Sassafras  Gravelly  Sakdy  Loam. 


1.  U.  S.  Dapt.  of  AcrlcuM 


Fio.  I.— A  Field  of  Blackberries. 

The  soil  Is  Scruiton  sandy  Iccm  in  tanrE">und  and  SossaCru  loamy  sand  In  backeroi 


>t  of  Asrleullura,  1917. 


INNER  System  of  Irrioation  on  sassafras  Gravelly  Sandy  Loam. 

Lettuce  in  longround,  itnwbanlca  ami  atbci  crops  In  bockKiauiul. 


—Apples  on  Sassafras  Gravelly  Sandy  Loam. 

Snmll  hotsca  are  not  ncedsd  when  thli  tool  U  tued. 
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'  settled  region  of  the  area.  The  timber  growth  is  similar  to 
the  'Sassafras  gravelly  sandy  loam,  except  that  the  proportion 
is  probably  greater. 

type  is  commonly  referred  to  as  a  *'  sweet-potato  soil."  It  is 
r  all  the  upland  crops,  among  which  corn  and  hay  are  im- 
y  but  esi^ecially  for  early  truck  crops  such  as  potatoes,  to- 
sweet  corn,  green  i>eas,  and  onions.  Tlie  bulk  of  the  sweet- 
rop  of  the  entire  Millville  area  is  produced  on  this  soil.  Dew- 
are  grown  extensively  on  this  type  in  ('uml>erland  (.^ounty, 
;h  dewberries  and  raspberries  in  Atlantic  County.  Water- 
and  cantaloupes  are  grown  more  or  less  extensively  in  some 
,  as  along  the  Maurice  Biver.  There  are  some  good  stands  of 
on  this  soil. 

s  of  practically  all  crops  are  somewhat  lower  than  on  the 
fts  gravelly  sandy  loam  and  sandy  loam,  and  the  type  in 

has  a  lower  selling  value.    It  reijuires  more  organic!  matter 

ivier  fertilization  than  the  sandy  loam,  and  owing  to  its  *  :^ 

nature  the  effect  of  commercial  fertilizer  soon  disappears.  « 

F  the  crops  give  as  good  yields  as  on  the  heavier  members  of 

safras  series,  although  the  crops  most  extensively  grown  are 

Mst  suited  to  the  type.    This  soil  should  not  l>e  allowed  to  go  t 

I  the  winter  without  a  cover  croi)  of  rye  and  vetch  or  clover. 

jroduce  a  good  gro^vth  of  rye.  ,*" 

fras  smuU  fftt  phase. — ^The  Sassafras  sand,  flat  phase,  con- 

a  light-brown  or  brownish-gray  sand  passing  at  (>  to  H  inches 

How  sand  and  this  at  18  to  24  inches  into  reddish-yellow,  ; 

loamy  sand.    The  latter  gives  way  to  yellow  oi*  pale-yellow  ■* 

about  30  inches.    In  many  ])laces,  however,  the  upper  subsoil  i 

ish  yellow  to  a  depth  of  only  20  inches,  where  pale-yellow,  * 

d  is  encountered.    A  stratum  of  gravel  is  of  common  occur-  r 

b  20  to  36  inches.    The  \^vy  low  areas  have  a  yellow  subsoil  j» 

lOut,  and  if  they  were  of  sufficient  size  they  would  be  mapped 

oik  sand.    SnuiU  areas  of  other  types  are  included,  such  as  the 

as  sandy  loam,  loamy  sand,  and  sand. 

phase  occurs  closely  associated  witli  the  Sassafras  sandy  loam, 

ise.    It  is  used  for  much  the  same  crops  as  the  typical  Sassa- 

kd.    Strawberries  are  grown  more  extensively.    I-*ate  tomatoes  \ 

le  lima  teans  are  imi)ortant  cro])s  along  the  north  shore  of 

re  Bay.     A  considerable  ])roportion  of  the  phase  is  cleared 

ier  cultivation,  but  part  of  it  is  not  adequately  drained. 

fras  samh  mired  ph/rse. — ^The  Sassafras  sand,  mixed  phase, 

ginally  mapped  as  Norfolk  sand,  but  owing  to  its  extreme  f 

uniformity  it  has  been  thought  best  to  class  it  as  a  mixed  ; 

f  the  Sassafras  sand.    It  includes  patchy  areas  of  (1)  Sassa- 
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IT  sweet  potatoes,  of  which  it  gives  somewhat  larger 
le  Sassafras  sand.  Probably  one-fifth  of  the  type  is 
km. 

amy  sand,  -flat  phase. — The  Sassafras  loamy  sand,  flat 
8  of  a  brownish-gray  sand  or  slightly  loamy  sand, 
s  deep,  overlying  yellow  sand  to  loamy  sand  which 
1 26  inches  into  reddish-yellow  loamy  sand.  The  lower 
Foot  section  has  a  pale-yellow  color  and  is  wet.  Often 
soil  continues  reddish  yellow,  as  in  that  part  of  the 
f  Newport.  There  are  included  with  this  phase  small 
ifras  sandy  loam,  flat  phase,  and  Sassafras  sand,  flat 
pography  is  level  and  drainage  is  not  always  adequate, 
ost  cases  sufficient  for  crop  production.  In  its  crop  use 
ent  this  soil  is  very  similar  to  the  flat  phase  of  the 
l.    Perhaps  35  to  45  per  cent  of  its  area  is  cleared. 

8ASSAFBAS  COABSE  SANDY  LOAM. 

ras  coarse  sandy  loam  consists  of  a  brown  to  grayish- 
sandy  loam  to  loamy  coarse  sand,  underlain  at  5  or  6 
owish  to  reddish-yellow  coarse  sandy  loam  and  at  8  to 
eddish-yellow  to  dull-red  or  yellowish-red  coarse  sandy 
here  is  much  gravel  and  sand  in  the  lower  subsoil. 
}  found  in  small  areas  associated  with  the  other  Sassa- 
3fly  in  the  northern  half  of  the  area.  It  occurs  largely 
Fering  in  this  respect  from  the  Sassafras  sandy  loam, 
nges  from  sloping  to  level. 

od  soil,  but  it  is  hardly  as  productive  as  the  sandy  loam, 
much  the  same  crops  as  the  Sassafras  gravelly  sandy 
ly  loam.    It  is  not  extensive  and  only  a  small  acreage  is 
:ion. 

SASSAFRAS  SANDY  LOAM. 

ras  sandy  loam  consists  of  a  light-brown  or  grayish- 
sand  to  sandy  loam  underlain  at  6  to  8  inches  either  by 

friable  sandy  clay,  or  by  yellow  heavy  sandy  loam 
into  j^ellowish-red  friable  sandy  clay.    The  lower  part 

section  is  always  coarser  textured  and  more  friable, 
le  upper  subsoil  is  yellow  or  orange  yellow,  especially 
md  flatter  areas,  but  there  is  always  a  distinct  reddish 
'wer  subsoil,  and  in  places  it  is  dull  red.  In  forested 
quently  elsewhere  the  surface  inch  or  two  is  light  gray 
mbling  the  Lakewood  sand,  but  brown  Sassafras  mate- 
itered  beneath  this  surface  layer.  Small  gravel  and 
'c  nearly  always  found  between  depths  of  about  28  to  40 
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inches,  this  part  of  the  3-foot  profile  consisting  of  loamy  a 
gravelly  or  coar&e  sandy  loam. 

This  type  in  some  re&pecbi  resembles  the  SostOD  sandy  lot 
extensive  soil  of  tlie  southern  (.'oa-stal  Plain,  but  it  differs  ma 
in  ita  browner  soil  and  looser  textured  lower  subsoil.  VariatioD 
typical  occur  at  a  number  of  places.  In  the  vicinity  of  B 
Point  there  are  included  areas  having  a  lighter  textured  surfa 
and  a  typical  subsoil,  and  vice  versa.  Some  areas  on  the  lowi 
of  the  Ca\te  ^tny  Peninsula  and  in  the  ^-icinity  of  Newport  I4 
run  light  in  texture  throughout  the  soil  section,  approaching  a 
sand.  Included  ivith  the  type  are  many  small  areas  of  nearly  1 
other  Sassafras  soils,  chiefly  the  coarse  sandy  loam,  loamy 
loamy  coarse  sand,  and  gravelly  sandy  loam. 

There  are  also  included  several  areas  of  Sassafras  loam  as 
sandy  loam,  the  former  occurring  one-fourth  mile  south  of  Wc 
and  three-fourths  of  11  mile  northwest  of  that  place.  These  so 
more  productive  than  the  sandy  loam.  They  consist  of  abi^ 
inches  of  brown  loam  over  i-eddish-yellow  sandy  clay  or  clay 
\t  24  inches  a  gravel  stratum  is  encountered.  The  fine 
areas  are  found  ii  to  3  miles  west  of  Mays  I<anding  and  coi 
about  7  inches  of  brownish-gray  fine  sandy  loam  to  loamy 
over  yellowish  to  reddish -yellow  fine  sandy  clay  to  clay, 
places  these  areas  are  really  the  Xorfolk  fine  sandy  loam. 

The  Sassafras  sandy  loam  occurs  throughout  the  area, 
the  lower  situations,  associated  with  the  Sassafras  gravelly 
loam,  sand,  and  loamy  sitnd.  It  is  most  extensive  in  the  souths 
part  of  the  area  and  on  the  Cape  May  Peninsula.     Its  surface  il 
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il  is  dark  gray  to  black  there  is  included  some  Ports- 
Jcranton  sandy  loam.  Much  of  the  soil  as  mapped  is 
Ik  loamy  sand,  poorly  drained  phase,  which  it  is  not 
parate  because  of  the  variability  in  texture. 
grown  on  this  soil  are  very  similar  to  those  on  the  Nor- 
am,  poorly  drained  phase.  In  seasons  of  plentiful  rain- 
e  drainage  is  deficient  corn  often  turns  yellow. 

NORFOLK   SANDY    LOAM,   POORLY   DRAINED   PHASE. 

:;e  3  to  5  inches  of  the  Norfolk  sandy  loam,  poorly 
e,  is  a  brownish-gray  loamy  sand  to  sandy  loam.  This 
yellow  sandy  loam  which  passes  at  10  to  20  inches  into 
heavy  sandy  loam  or  sandy  clay.  Mottling  is  usually 
e  lower  part  of  the  3-foot  section, 
s  quite  variable  in  color  and  texture.  In  the  less  de- 
5  the  subsoil  below  15  inches  contains  considerable  red, 
iS  are  not  extensive.  In  the  vicinity  of  Newport  and  6 
f  Mays  Landing,  the  surface  soil  is  a  rather  dark-brown 
mderlain  by  a  yellow,  heavy  sandy  loam  to  sandy  clay. 
24  inches  the  material  is  always  moist  or  even  wet,  and 
imonly  encountered  in  the  lower  subsoil.  Occasionally 
stiff,  yellowish  clay  to  sandy  clay  is  found,  which  b^- 
r  colored  and  coarser  in  texture  with  depth,  the  soil  in 
'esembling  the  Sassafras  soils.  In  the  forested  part  of 
not  uncommon  to  find  an  inch  of  black,  mucky  soil  over- 
s  of  grayish-brown  to  brownish-gray  sandy  loam.  This 
derlain  by  6  to  30  inches  of  the  typical  yellow  to  pale- 
T  loam  or  sandy  clay.    Below  30  inches  in  the  higher 
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is  usually  excessive,  and  in  dry  weather  vegetation  suffers 
;  of  moisture. 

ye  is  not  extensive,  and  practically  none  of  it  is  cultivated, 
i  some  moderately  successful  vineyards  and  patches  of 
)erries,  but  the  soil  is  so  leachy  and  so  low  in  humus  and 
lant  food  that  the  expense  of  improving  it  to  the  point  of 
3  fertility  would  be  disproportionate  to  the  returns. 

PDKTSMOUTH    SANDY   LOAM. 

rtsmouth  sandy  loam  typically  consists  of  4  to  10  inches  of 
'  loamy  sand  to  black  mucky  sand,  overlying  whitish  or 
hite  and  yellow  sandy  loam  to  sandy  day.    In  some  places 

subsoil  is  a  light-gray  or  white  sand  or  loamy  sand  passing 
nto  a  white  and  yellow  mottled  sandy  loam  to  sandy  clay, 
luded  areas,  such  as  that  1  mile  south  of  Buckshutem,  have 
[•e  of  a  loam,  with  a  correspondingly  heavy  subsoil.  This 
eared  and  ditched  and  gives  excellent  yields  of  hay,  com, 
vegetables.  In  places  it  shows  an  organic  hardpan  layer 
>  that  of  the  Leon  soils.    Another  area  of  this  included 

is  recognized  4  miles  southeast  of  Dennisville,  bordering 
nd  Beaver  Swamp. 

ire  also  included  some  small  areas  of  Elkton  gravelly  loam, 
1  sandy  loam,  which  are  gray  in  the  surface  portion  and 
Y  in  the  subsoil,  and  mottled  with  yellow.  Gravel  is  often 
•ed  in  these  areas  at  about  30  inches.  They  occur  in  the 
art  of  the  area  in  the  vicinity  of  Gouldtown,  Woodruff,  and 
e.  (Jne  of  them  occupies  a  rather  large  depression  2^  miles 
Centerton.  The  Elkton  soils,  like  the  Portsmouth,  are  flat 
J  drained,  and  the  small  fields  that  are  cleared  are  used  for 
crops  as  the  Portsmouth  sandy  loam. 
)rtsmouth  sandy  loam  as  mapped  includes  small  areas  of  i 

dy  loam,  which  differs  in  having  a  highly  organic,  compact 
jmbling  a  hardpan  in  the  subsoil.    One-half  mile  south  of  * 

there  is  included  a  small  area  of  Portsmouth  silt  loam.  j 

the  areas  are  variable,  and  many  of  the  borings  show  Scran- 
r  loam,  but  the  areas  are  mapped  as  Portsmouth  where  the 
ms  to  be  the  predominating  soil. 

rtsmouth  sandy  loam  is  an  extensive  type.  It  lies  adjacent 
►s,  and  often  as  a  belt  between  Tidal  marsh  and  the  upland 
ts  surface  is  level  and  it  is  poorly  drained,  but  a  gravel 
hat  is  usually  present  in  the  lower  subsoil  aids  the  internal 
t  of  water.  Artificial  drainage  is  effected  by  means  of  open 
ractically  no  tile  being  used. 

very  small  part  of  this  soil  is  cleared.  The  timber  growth 
int,  including  much  or  all  of  the  upland  vegetation  and  in 
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addition  many  of  the  swamp  species.  Wintergreen  or  tei 
always  abundant  on  this  and  similar  soils.  The  type  is  ua 
for  the  production  of  hay,  of  which  it  gives  splendid  yi( 
limed  and  manured,  and  corn,  tomatoes,  peppers,  potatoes,  I 
strawberries  are  also  grown  extensively.  The  type  prodi 
yields  of  strawberries  of  good  quality. 

This  soil  has  considerable  agricultural  possibilities,  and 
be  more  generally  used  for  crops  not  grown  for  seed.  Di 
the  essential  in  its  improvement,  and  this  should  be  acc( 
with  tile  drains,  the  open  ditches  now  used  having  been  f( 
unsatisfactory.  If  the  type  were  properly  drained  alfalfa 
grown  over  much  of  its  area. 

NCR  ANTON    HANPY    I^AH. 

The  iScranton  sandy  loam  consists  of  a  dark-gray  to  bis 
sand  or  sandy  loam  underlain  at  6  to  10  inches  by  a  pale-yell 
loam  which  passes  below  into  yellow  sandy  clay.  Frequ 
moist  or  wet  lower  subsoil  shows  some  gray  mottling.  Wh 
joins  the  Sassafras  soils,  the  type  resembles  the  soils  of  thai 
its  subsoil,  but  where  typical  the  surface  soil  is  like  that  of  t 
mouth  sandy  loam  and  the  subsoil  much  like  that  of  th< 
sandy  loam,  poorly  drained  phase.  In  most  places  a  grave 
is  present  in  the  subsoil  lielow  a  depth  of  16  to  20  inches. 

The  Scranton  sandy  loam  is  much  less  extensive  than  t 
mouth  sandy  loam.  The  largest  ai-eas  are  mapped  in  the  v 
Marshallville  and  Risleyvillc. 

The  type  is  somewhat  more  productive  than  the  Portsmoi 
loam,  but  not  much  of  it  is  farmed. 
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r  yellow.    The  material  below  the  hardpan  is  more  fre- 
le  yellow  than  white.    In  places  it  is  orange  yellow. 
?e  included  with  the  St.  Johns  sand,  as  mapped  in  tliis 
1  areas  of  Swamp,  Leon  sand,  Portsmouth  sandy  loam, 
and,  and  Norfolk    sand    and    sandy  loam,  imperfectly 

Johns  sand  occurs  in  level  or  depressed,  narrow  belts  ad- 
nd  at  the  head  of  swamps.  The  drainage  is  poor,  and  not 
e  type  is  farmed.  Artificial  drainage  would  he  somewhat 
lere  the  hardpan  is  well  developed,  as  it  interferes  with 
temal  movement  of  water  whether  the  latter  is  moving 
e  of  gravity  or  by  capillary  attraction.  The  tyi^  is  not 
ive  as  the  Portsmouth  sandy  loam,  although  in  many 
isurface  material  is  similar,  both  soils  having  sufficient  or- 
er  to  make  them  quite  loamy.  The  forest  growth  is  very 
that  on  the  Portsmouth  sandy  loam,  and  the  type  has 
;ame  place  in  the  agriculture  of  the  area. 

SWAMP. 

classed  as  Swamp  occupies  low,  wet  areas  along  streams 
wet  flats  about  stream  heads.  The  soil  is  highly  variable, 
chiefly  of  black  mucky  sand,  loamy  sand,  sandy  loam,  or 
3  feet  deep,  overlying  white  or  yellowish  sand  or  dark- 
d  or  sandy  loam.  This  material  was  mapped  as  Hyde 
1  in  the  Camden  area,  but  because  of  its  highly  variable 
is  classed  as  Swamp  in  this  survey.  Occasionally  the 
eas  are  full  of  small  islands.  This  is  particularly  true  of 
np  between  Cedarville  and  Dividing  Creek.  These  islands 
k1  2  to  3  feet  above  the  general  surface  and  consist  of 
h  sand  and  sandy  loam,  Elkton  loam  (in  Bear  Swamp), 
Ik  sandy  loam,  poorly  drained  phase.  The  soil  in  Bear 
not  very  wet  except  in  rainy  seasons,  and  the  gi'owth  is 
ech.  Of  less  imjwrtance  are  Carolina  red  maple,  sweet 
gum,  white  cedar,  and  holly.  The  most  valuable  of  the 
5wam])  are  the  "cedar  swamps'"  or  "cedar  brakes.''  in 
most  striking  growth  is  white  cedar.  Good  cedar-swamp 
g  $200  to  $4(K)  an  acre  for  the  timlH.*r.  Other  species 
in  abundance  are  sweet  bay  or  swamj)  magnolia,  Carolina 
,  sweet  pepperbush,  sour  gum,  marsh  alder.  Among  the 
mts  blucberrv,  sumac,  azalea,  and  ferns  are  abundant.  In 
lere  are  many  grasses,  mosses,  rushes,  and  sedges, 
is  one  of  the  most  ex*;ensive  tyi>es  mapped  in  the  Millville 
t  is  of  little  agricultural  importance.  It  is  used  only  for 
jtion  of  cranberries,  a  small  acreage  having  been  drained 
and  converted  into  cranberry  bogs.     Where  the  Swamp 
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atljoins  Tidal  marsli  it  is  nut  nl^rnys  easy  to  determine  t 
which  therefore  is  lirawn  more  or  less  arbitrarily  in  pli 


Tidal  manih  consists  typically  of  bluish  or  mottled 
reddish-brown,  and  bhiish-gray  silty  clay  loam,  ovi 
bluish-gray  silty  <-lay  loam  or  silty  clay  which  contains 
places.  lu  some  places  the  material  consists  of  a  brc 
brown  or  nearly  black  sand,  sandy  loam,  or  loam  ovei 
clay  or  silty  clay  loam.  There  is  always  present  in  the 
abundance  of  phint  roots  and  partly  decomposed  vege 
and  occasionally  thi'  iipptT  soil  consists  largely  of  thi: 
terial.    The  subsoil  is  charged  with  hydrogen  sulphide. 

This  is  one  of  the  most  extensive  soils  in  the  area, 
more  or  less  continuous  belt  iJ  to  5  miles  wide  along  t 
east  boundary  of  the  area,  and  extends  up  the  main  rivt 
fiiderahle  distance. 

The  only  agricultural  product  taken  from  this  soil  i; 
Probably  10,(W0  to  12,000  acres  or  more  are  out  over  t 
this  hay.  Where  the  land  is  <lry  enough  to  support  n: 
grass  is  cut  in  summer;  from  the  remainder  the  crop  is 
the  winter  when  the  ground  is  frozen.  If  cut  before  it  : 
hay  is  of  better  quality,  and  is  used  for  feeding  horses 
grades  of  hay  bring  $5  to  $0  a  ton  locally,  and  $8  to 
distant  markets.  JIany  "  meadows  "  are  ditched  and  tht 
\'icled  with  flood  gates.  When  it  is  desired  to  flood  oi 
land  these  gatts  are  ojicned  s-o  that  the  tidewater  may  c< 

In  mapping  Tidal  marsh  a  distinction  has  been  made 
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iis  made  to  farm  the  land  for  two  or  tliree  yeai-s  after  diking. 

is  used  chiefly  for.  hay,  com,  oats,  strawberries,  late  pota- 

tomatoes.     Alfalfa  is  grown  successfully  in  Cumberland 

,   Not  much  fertilizer  is  used,  but  some  farmers  use  lime  at 

of  50  bushels  per  acre  every  four  years.    Acreage  yields  of  3 

more  of  hay  or  100  bushels  of  com  are  not  uncommon. 

Brries  yield  abundantly. 

C0A8TAT.  BEACH. 

18  mapped  as  Coastal  beacli  consist  of  whitish  to  yellowish  fine 
sand^  -with  a  high  content  of  black  sand  in  places.  They  oc- 
fce  barren,  wave-washed  beaches  and  a  higher  adjoining  strip 
irhich  some  vegetation  has  established  itself.  Here  myrtle, 
r,  and  beach  grasses  grow,  with  some  pitch  pine,  red  cedar, 
s  oaks,  wild  cherry,  siunac,  red  maple,  and  holly.  The  type  is 
tensive,  and  it  is  of  little  importance  agriculturally.  It  is  used 
lall  way  for  garden  truck.    The  surface  is  rather  hummocky  in 

* 
MADELAND  AND  CLAY  PTT8. 

he  areas  mapped  as  Madeland  and  clay  pits  the  soil  has  been 
in  by  artificial  means  or  has  been  mined  for  industrial  pur- 

In  most  places  the  soil  of  the  filled  areas  consists  of  sand  and 
h  deposited  by  hydraulic  dredges.     Madeland  proper  occurs 

along  the  shore,  at  points  where  it  has  been  desired  to  extend 
re  town  sites. 

SUMMARY. 

Millville  area  comprises  the  most  southerly  part  of  New 
.  It  covers  all  of  Cape  May  County,  the  eastern  three- fourths 
mberhind  Countv,  and  the  southern  two-thirds  of  Atlantic 

area  has  no  striking  physiographic  features.  It  is  mainly 
3ut  in  places  rolling.  The  general  slope  is  to  the  south  and 
nd  the  range  in  elevation  is  from  sea  level  to  141  feet  above, 
ware  Bay  receives  the  drainage  from  the  western  half  of  the 
nd  the  Atlantic  Ocean  that  from  the  eastern  half.  The  two 
<re  basins  are  separated  by  a  broad  but  not  well  marked  ridge, 
►rincipal  streams  of  the  Delaware  Bay  watershed  are  the 
ce  River,  Dividing  Creek,  and  Dennis  Creek.  The  Tuckahoe 
reat  Egg  Rivers,  and  the  Mullica  River  lying  outside  the  area 
ed,  drain  the  Atlantic  watershed. 

the  rivers  are  tidewater  streams  for  5  to  15  miles  from  their 
s,  and  their  tributaries,  which  penetrate  all  parts  of  the  area, 
lieir  sources  in  or  flow  more  or  less  sluggishly  through  low, 
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swampy  areae.  The  upland,  bowerer,  is  for  the  most  poe 
drained  exc«pt  in  a  broad  belt  adjacent  to  Tidal  marsh  noilii  at 
ware  Bay,  where  drainage  is  only  moderately  well  developed. 

8ettlemonts  in  this  region  date  back  to  the  early  part  < 
seventeenth  century.  From  one-half  to  three-fourths'  of  tha 
lation  is  native  stock.  Tlie  foi'eign  population  consists  chi« 
Italian.  Russian.  Irish,  German,  or  English  people.  The  a^ 
number  of  rural  inhabitants  per  square  mile  ranges  from  S 
Atlantic  County  to  46.4  in  Cumberland  County  and  74.5  im 
May  County. 

The  chief  coast  towns  are  Atlantic  City,  Ocean  City,i 
May  City,  and  Wildtwoo<l,  The  most  important  inland  towt 
Millville,  Vineland,  Egg  Harbor,  Cape  May  Court  House,' 
Landing,  and  Port  Norris,  t 

Railroads  reach  nearly  every  part  of  tlie  area,  and  graveled  t 
well  graded  and  well  kept,  reach  all  the  farming  sections.        t. 

The  jirincipal  outside  markets  are  New  York  and  Phila<W. 
Much  produce  is  sold  in  the  shore  cities  and  in  the  local  m% 
There  are  a  large  number  of  canning  factories  in  the  area,  and* 
take  much  produce.  i 
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Insects  and  diseases  are  kept  well  under  control  by  modem 
such  as  spraying.    Level  cultivation  is  the  rule  for  most 
The  farm  equipment,  including  houses  and  bams,  while  not 
is  well  suited  to  the  needs  of  the  farmers, 
e  sections  no  crop  rotations  are  followed,  in  others  only 
rotations.    Continuous  cropping,  especially  of  sweet  potatoes, 
the  rule.    Cover  crops  are  used  widely.    They  consist  chiefly 
n  clover,  rye,  and  vetch, 
izers  are  used  for  nearly  all  crops,  in  applications  ranging 
)  to  1,600  pounds  per  acre.    Potatoes  receive  the  heaviest 
ions.    The  fertilizers  in  normal  times  run  from  2  to  4  per 
nitrogen  content,  from  8  to  10  per  cent  of  phosphoric  acid, 
to  10  per  cent  of  potash.    Much  low-grade  fertilizer  is  used, 
g  only  1.5  or  2  per  cent  of  nitrogen.    Stable  manure  and 
manure,  fish  scrap,  and  bone  are  widely  used, 
farms  are  for  the  most  part  small.    They  are  largest  in  Cape 
unty,  averaging  66.6  acres,  and  smallest  in  Atlantic  County, 
g  46.4  acres, 
are  generally  rented  on  an  equal-share  basis,  although  in 
c  County  many  farmers  pay  a  cash  rent.    The  number  of 
perators  is  imusually  high. 

average  price  of  farm  land  is  in  the  neighborhood  of  $50  an 
d  of  uncleared  land  about  $20  an  acre.  The  range  for  the 
r  is  from  $20  to  $250,  and  for  the  latter  from  $6  to  $40.  In 
(tic  County  the  prices  of  uncleared  land  are  higher  than  else- 
II 

ten  four-fifths  to  five-sixths  of  the  area  is  uncleared.  In  the 
ted  regions  the  growth  consists  mainly  of  huckleberry,  pitch 
and  various  oaks,  often  of  bushy  or  only  medium  growth. 
5  Millville  area  lies  wholly  within  the  Coastal  Plain  province, 
he  soils  have  all  been  derived  from  unconsolidated  material. 
I  geologic  formations  give  rise  to  the  soils,  the  most  important 
ich  is  the  Cohansey  sand,  followed  by  the  Bridgeton  and  Cape 
;errace  formations. 

series  of  soils  are  identified  in  the  Millville  area,  the  Sassa- 
Xorfolk,  Portsmouth,  Scranton,  St.  Johns,  and  Lakewood. 
ist  four  are  each  represented  by  one  type. 
'  Sassafras  series  is  made  up  of  well-drained  types  with 
,  or  grayish-brown  surface  soils  and  reddish-yellow  subsoils. 
;ravelly  sandy  loam,  sandy  loam,  and  coarse  sandy  loam  are 
or  medium  to  late  truck  crops,  corn,  hay,  and  tree  fruits.  The 
r  meml>ers,  the  sand,  coarse  sand,  loamy  sand,  and  loamy  coarse 
are  used  largely  for  early  truck,  small  fruits,  sweet  potatoes, 
caches. 
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The  Norfolk  soils  are  gray  to  brownieh-grfty,  with  yelion 
yellow  subsoils.  A  large  proportion  of  the  sandy  loan 
drained  phase,  is  farmed,  but  comparatively  little  of  the  san 
drained  phase.  These  soils  are  used  for  hay,  com,  lat«  tru 
and  strawberries. 

The  Portsmouth  sandy  loam  is  largely  uncleared.  The  su 
of  this  type  is  dark-gray  to  black,  and  the  subsoil  is  white  U 
often  mottled  with  yellow.  Drainage  is  poor.  Hay,  com,  li 
and  strawberries  are  grown. 

The  Scranton  sandy  loam  has  the  same  character  of  sui 
as  the  Portsmouth,  but  the  subsoil  is  yellow  or  pale  yelk 
type  is  largely  uncleared.  Its  agricultural  use  is  similar  t 
tiie  Portsmouth  sandy  loam. 

The  St.  Johns  sand  has  a  dark-gray  to  black  surface  si 
white  to  yellowish  subsoil.  It  differs  from  the  Portsmouth  i 
at  varying  depths  a  coffee-brown,  compact  layer  of  san<l.  r« 
a  hardpan,  which  contains  more  or  less  organic  matter, 
is  not  as  productive  as  the  Portsmouth  sandy  loam,  and  not 
it  is  farmed.    It  is  poorly  drained. 

The  Lakewood  sand  is  white  to  a  deptli  of  14  or  20  im 
below  this  orange  to  reddish  yellow.  This  soil  is  excessiveli 
for  the  most  part,  and  it  is  not  productive.  Practically  noi 
farmed. 

Tidal  marsh  is  an  extensive  soil  forming  a  more  or  less  c( 
belt  around  the  south  and  east  boundary  of  the  area.  Muc 
cut  over  for  "  salt  grass,"  and  no  other  use  is  made  of  the 
part  lying  mainly  along  streams  is  overflowed  by  fresh  wate 
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ABSTRACT  OF  REPORT. 


The  greensand  marl  belt  of  New  Jersey  extends  across  the  State 
from  the  vicinity  of  Sandy  Hook  at  the  northeast  to  Delaware  River 
near  Salem  at  the  southwest,  a  distance  of  about  100  miles.  It  is 
crossed  at  many  places  by  railroads  and  by  streams  that  flow  into 
Delaware  River. 

The  potash  in  the  greensand  marl  occurs  chiefly  in  the  mineral 
g^conite,  which  is  essentially  a  hydrous  silicate  of  ferric  iron  and 
potassium.  Nearly  all  the  Cretaceous  formations  contain  glauconite, 
but  only  three  contain  sufficient  amounts  to  be  considered  commer- 
cially important,  though  in  some  others  it  is  locally  abundant.  These 
three  are  the  Navesink  (the  lowermost),  Homerstown,  and  Manas- 
quan  marls,  which  are  described  respectively  as  25  to  40,  30,  and  25 
feet  thick.  The  marl  beds,  which  form  part  of  the  Coastal-  Plain 
strata,  strike  about  N.  55**  E.  and  dip  about  33  feet  to  the  mile  south- 
cast,  but  there  are  some  variations.  The  gently  inclined  and  poorly 
I  consolidated  beds  that  compose  the  marl  are  beveled  by  erosion  and 
^    covered  to  a  greater  or  less  extent  by  later  deposits. 

*  Five  type  areas  were  explored  by  borings  and  made  the  basis  of 

•  specific  estimates.    These  were  at  Salem  and  Woodstown,  in  Salem 
County;  Sewell,  in  Gloucester  County;  Somerdale,  in  Camden  County; 

^^  and  Elmwood  Road,  in  Burlington  County.  The  data  gathered  from 
.  borings  were  supplemented  by  well  data,  both  published  and  impub- 
^    liahed,  and  by  field  data  on  file  in  the  office  of  the  State  department  of 

conservation  and  development. 

.      It  is  conservatively  estimated  that  the  New  Jersey  greensands 

;    contain  256,953,000  ^ort  tons  of  potash  (K,0)  that  could  be  mined 

'   by  open-pit  methods.    At  the  rate  of  importation  for  the  five  years 

preceding  the  World  War,  including  1914,  this  quantity  could  supply 

the  needs  of  the  United  States  for  nearly  1,000  years.    Should  it 

ever  become  practicable  to  use  underground  methods  of  mining,  the 

available  quantity  of  potash  would  be  enormously  increased. 

The  lime  sand  in  probable  commercial  thickness  is  exposed  or  has 
been  recognized  in  wells  as  far  north  as  Wrightstown. 

Four  companies  have  undertaken  to  produce  or  utilize  the  potash 
from  New  Jersey  greensand.  Small  quantities  of  potash  have  been 
produced  and  marketed  by  some  of  these  companies,  but  none  are 
now  producing.    The  potash  industry  of  the  United  States  was  dealt  a 
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By  George  Rogers  Mansfield. 


INTRODUCTION. 
FUBPOSB  AND  SCOPE  OF  rNTVESTIGATION. 

The  work  on  which  this  report  is  based  was  begun  in  the  fall  of 
>18  as  a  part  of  the  systematic  search  for  potash  conducted  by  the 
nited  States  Greological  Survey  since  1910. 

He  New  Jersey  greensand  marls  have  long  been  known  to  contain 
nail  amounts  of  potash,  lime,  and  phosphate.  For  more  than  100 
sars  they  were  dug  and  marketed  as  fertilizer,  and  in  the  late  sixties 
le  annual  amount  so  used  aggregated  nearly  1,000,000  tons.^  With 
16  introduction  of  prepared  fertilizers  the  marl  industry  died  away, 
at  small  amounts  of  greensand  are  still  dug  and  used  here  and  there. 

It  has  been  considered  impracticable  to  .  extract  commercially 
16  potash  from  greensand  because  of  the  relatively  insoluble  char- 
5ter  of  the  mineral  in  which  the  potash  is  locked  up.  Of  late  years, 
owever,  there  has  been  considerable  experimentation  in  processes 
f  extracting  potash  from  silicate  minerals,  and  the  New  Jersey 
reensands,  which  are  silicates,  have  attracted  attention  because 
[  their  accessibility,  abundance,  and  relative  case  of  mining.  The 
Jarcity  of  potash  resulting  from  the  shutting  out  of  German  supphes 
nring  the  World  War  gave  impetus  to  these  experiments  and 
ermitted  hope  of  the  establishment  of  a  potash  industry  in  the 
Tnited  States  in  which  the  New  Jersey  greensands  might  be  an 
nportant  factor. 

Much  general  information  about  the  greensands  was  available 
hrough  the  published  reports  of  the  Geological  Survey  of  New 
ereey  and  of  the  United  States  Geological  Survey  and  from  other 
ouices.  The  greensand  beds  had  been  mapped  and  described  in 
onsiderable  detail.  There  was,  however,  little  specific  knowledge 
Bgarding  the  quantity,  thickness,  and  character  of  the  deposit 
Ad  the  accompanying  overburden  at  any  particular  place.  The 
'Urpose  of  the  work^  therefore,  was  to  procure  data  sufficient  to 
ermit  estimates  of  the  tonnage  of  potash  in  certain  areas  that  are 
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and  assumed  the  other  expenses  incidental  to  the  preparat 
publication  of  the  report. 

ACE33'OWI<BI>G2CBNT8. 

The  writer  desires  to  express  his  thanks  to  Dr.  Henry  B.  B 
State  geologist^  and  his  staff  for  much  helpful  information 
the  use  of  unpublished  data,  including  field  notes,  manuscrip 
and  well  records.  Several  days  were  spent  at  his  office  in  tt 
of  this  material.  Dr.  Kummel  accompanied  the  writer  on 
trips  to  different  parts  of  the  marl  belt,  one  of  which  was  mac 
ble  by  the  kindness  of  Prof.  Gilbert  Van  Ingen,  of  Princeton 
sity,  who  gave  his  time  and  the  use  of  his  automobile.  Dr 
Twitchell,  assistant  State  geologist,  went  over  some  500  < 
search  of  analyses  that  might  bear  on  potash  exploration, 
out  numerous  well  records,  and  kindly  permitted  the  usi 
unpublished  manuscript  on  the  water  resources  of  the  State. 

The  numerous  analyses  embodied  in  this  report  were  mad 
laboratories  of  the  Geological  Survey,  mostly  by  R.  K. 
though  some  were  made  by  Chase  Palmer  and  E.  T.  Erickson. 
Steiger,  chief  chemist,  made  many  helpful  suggestions,  an( 
Hicks,  of  the  laboratory  staff,  visited  parts  of  the  field  ^ 
writer.  E.  S.  Larsen,  jr.,  examined  a  nimiber  of  thin  secti 
made  helpful  suggestions.  Hoyt  S.  Gale,  geologist  in  cl 
the  potash  investigations  of  the  Survey,  Mr.  Hicks,  and  Mif 
Nourse  have  contributed  valuable  suggestions  and  criticisn: 

The  writer  is  indebted  to  the  following  persons  for  permi 
drill  on  their  land:  Messrs.  Louis  A.  Fogg,  T.  R.  Miller,  and 
Hires,  of  Salem;  Mr.  Isaac  K.  Lippincott,  of  Woodstown;  1^ 
Voorhies,  of  Woodbury,  secretary  of  the  West  Jersey  Marl  & 
portation  Co.  (owner  of  property  at  Sewell) ;  Mr.  Thomas  Mel 
of  Somerdale  (Laurel  Springs  post  office);  Mr.  Alfonso  ¥ 
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4  fTTAsm  Ty  THE  caxxssiLsm  or  xw  jessbt. 

Bcpfeiss.  of  Honi«5toviL  UnfortniutatT  tone  wu  not  sofBc 
f>:r  •jrT.-.-r.z  *t  «I1  thee*  pUc«s.  Mr.  WillUm  T.  HoSmMn.  ti 
Tr.:~-r'Ar\.  friniished  os^ol  infomiAtion. 

y-;9»^  *Dnc  Cocover  uid  ChAlkley  Haines,  of  Woodstovn. 
VJ' ATI  B.  Ctxrtwf .  A.  G.  DtmptwT.  aod  SuDoel  B.  Cooper,  of  J 
Kta.  rimi&hied  Uxal.  w«U  data.  Messrs.  C  C.  BoUaday.  of  Han 
T-Za.  Jo£n  I-  Xonh.  ol  Sewell.  and  S.  J.  Taylor,  of  Sloont  B 
ci:c:nlNn#c  vvil  data  and  hdpfal  fidd  suggestions. 

To  tile  o£<i:uL:»  of  the  H.  S.  Bran  Co.  the  vriter  is  indebte< 
BunecvQf  o.<(:rtifst«s.  Kepvctallj  to  Mr.  F.  Tachimer.  viio  condi 
hizi  throQ^  the  piaa:  at  Reeres  station  while  it  was  in  open 
ario  p«csi::ed  ^«  coCeotioa  ol  speeimots  and  other  data  on  the 
pAzr'f  Tcrmrtv.  lb.  <j«ocge  F.  Von  K<dnitz  kindly  furnished 
PY?»-ir  ~;r  the  firc<«£  and  plais  of  the  Atlantic  Potash  Corpora 
Mr^tsics.  T  C.  Meadows,  g^wral  manager,  and  George  Hafer. 
BMC  oc'  :il«  ^Las:ecn  Potash  Corpcvation.  famished  raluable  info 
;i\-c:  line  occrteooilT  arrmnged  for  an  inspectiim  of  the  corporal 
e.\pc;7.=Mc:aI  piaa:  a:  Jones  Point.  X.  T.  Mr.  David  L.  Fi 
Ti.-t^-  7r»^<ie£:  of  :h«  Coplay  Cement  Mannfactming  Co..  of  Co; 
F^    v^is  ki=<i  eoou^  to  explain  the  nHDiianr's  experience  ii 


T'-Tf  r^rfo::*!  kiidaesses  extended  to  the  writer  by  the  resic 
a:  ci-ertc;  pla^vs  iunn^  the  progres  of  the  wM-k  are  too  numi 
to  3wc:ics  mciVMuallj-  bu:  are  gratefully  ammciated. 


UJcsxBXS  or  I 
=:arv  S?I;  extends  acrosB  the  State  of  Xew  Ji 


GENERAL  FEATURES  OF  THE  DEPOSITS.  5 

to  establish  plants  for  utilizing  greensand  would  do  well  to 
sonsider  the  possibilities  of  water  transportation  in  their  estimates 
of  cost. 

OENERAIi  FEATURES  OF  THE  DEPOSITS. 


The  potash  occurs  chiefly  in  the  mineral  glauconite,  which  con- 
stitutes the  green  grains  of  the  so-called  marl.  The  term  ''marl" 
as  used  in  New  Jersey  includes  a  variety  of  materials.  Thus  we 
have  greensand  or  glauconitic  marl,  clay  marl^  sand  marl,  and  lime 
sand  or  lime-sand  marl.  Ordinarily  greensand  is  implied  when  the 
term  is  used,  but  one  or  more  of  the  other  types  is  frequently  in- 
cluded, especially  in  well  records,  so  that  it  is  diffici^t  or  impossible 
to  make  any  detailed  stratigraphic  interpretation  of  many  of  these 
XBCords. 

The  greensand  beds  are  in  general  unconsolidated  deposits  consist- 
ing of  variable  proportions  of  glauconite  grains,  clay,  quartz,  and  a 
▼ariety  of  small  fragments  of  other  minerals.  A  more  detailed 
description  of  these  constituents  and  their  rolative  proportions  is 
given  in  the  sections  on  mechanical  analyses  of  greensand,  chemical 
analyses,  and  nature  and  origin  of  glauconite.  (See  pp.  110-133, 
138-142.) 

The  glauconite  imparts  a  greenish  color  to  beds  in  which  it  occurs, 
and  beds  consisting  largely  of  dark-green  or  black  glauconite  appear 
nearly  black  when  freshly  opened.  The  claylike  constituents,  where 
abundant,  impart  color  to  the  beds.  Thus  some  are  light  green, 
but  others  are  dark  green,  drab,  or  chocolate-brown,  although  in  each 
bed  the  glauconite  grains  are  generally  dark-green  or  nearly  black. 
Likewise  where  quartz  grains  are  abundant  the  beds  have  a  color 
resembling^  that  of  a  mixture  of  pepper  and  salt.  There  is  much 
similarity  of  appearance  between  masses  of  the  black  phase  of  the 
greensand  and  masses  of  disintegrated  material  from  beds  of  black 
or  brown  oolitic  phosphate  rock  in  the  Idaho  field. 

The  glauconite  grains  range  in  size  from  loss  than  one  one-hundredth 
to  more  than  one-twentieth  of  an  inch.  Some  of  the  larger  grains 
resemble  casts  of  shells  of  Foraminifera.  Many  appear  to  be  more  or 
less  irregular  aggregates  of  small  rounded  masses,  and  others  seem 
to  be  small  nodules  irregularly  cracked  and  recemented.  The  smaller 
siees  are  worn  and  have  evidently  been  transported  to  their  present 
positions  from  neighboring  or  other  sources.  (See  PI.  IV.)  Clay 
with  grains  of  glauconite  forms  nodules  and  casts  of  shells.  Nodules 
containing  more  or  less  pyrite  are  present  here  and  there,  and  locally 
tiny  grains  of  pyrite  occur.  Nodules  of  phosphate  of  lime  are  also 
present. 

M#""A  ahells  and  other  marine  fossils  representing  a  considerable 
fauna  have  been  found  in  the  greensand  beds.    The  shells  are  scat- 
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6EKEBAL  FEArURBS  OF  THE  DEPOSITS.  7 

Ik>a8tal  Plain  in  New  Jersey  has  long  been  cited  as  an  example 
belted  type,  with  inner  lowland,  in-facing  slope,  out-facing 
ind  outer  lowland,  caused  by  the  erosion  of  gently  dipping 
rf  somewhat  unequal  degrees  of  coherence  or  hardness  and  by 
velopment  of  drainage  upon  those  strata.  The  marl  beds 
r  or  at  the  top  of  the  in-facing  slope  and  thus  relatively  near 
ire  River,  which  occupies  much  of  the  inner  lowland,  and 
rainage  in  general  flows  toward  that  lowland,  producing  the 
)le  conditions  for  water  transportation  previously  noted. 

CONITE-BEARING  AND  ASSOCIATED  FORMATIONS. 

ind  general  sequence. — The  glauconite  beds  of  New  Jersey,  with 
caption,  are  of  Cretaceous  age.  Glauconite  occurs  locally, 
nr,  in  some  of  the  overlying  Tertiary  and  Quaternary  beds  as  a 
of  the  erosion  and  redeposition  of  Cretaceous  material.  At 
laces,  as  for  example,  at  Somerdale,  about  9  miles  southeast  of 
Q,  these  reworked  glauconite  beds  overlie  beds  of  Cretaceous 
ind  and  may  readily  be  mistaken  for  them.  Closer  inspection 
reworked  material  reveals  pebbles  scattered  through  its  mass 
ually  a  more  or  less  well-deflned  layer  of  pebbles  at  its  base, 
etaceous  formations  are  described  below  and  are  shown  with 
jrlying  Tertiary  formations  in  the  accompanying  table.' 

Cretactous  and  later  formatioiis  in  Coastal  Plain  region  of  New  Jersey. 


Series. 


Formation. 


Thick- 
ness 
(feet). 


Recent. 


Pleistocene. 


Pliocene  (7). 


Miocene  (?). 


Miocene. 


Eocene. 


Beadisand  and  gravel,  marsh  deposits,  and  alluvium. 


Cape  May  formation . . 
Pensauken  formation . 
Bridgeton  formation . 


0-20 
0-20 
0-30 


Beacon  Hill  gravel 

-Unconformity? 

Cohanseysand — 
-Unoonformity 


100-250 


Kirkwood  formation . 
Unconformity- 


100 


Upper  Creta- 
ceous. 


Shark  River  marl 
-Unoonfonnity 


a 


Manaaquan  marl 

Bancocas  group: 

Vincentown  sand 

Homerstown  marl 

Monmouth  group: 

Redbank  sand  with  Tintonsand  member  (10-20  feet)  at 
top. 

Navesink  marl 

Mount  Laurel  sand. 

Matawan  group: 

Wenonah  sand 

MarshaDtown  formation 

Englishtown  sand 

Woodbury  clay 

Merchant\'illo  clay 

Magothy  formation 

•Unoonfonnity- 


25 

25-70 
30 

0-10 

25-40 
5-«0 

20-35 

30-35 

20-100 

50 

60 

25-175 


Raritan  fbrmation. . . , 
Great  unconformity. 


150-260 


id  dflKffptions  eampfled  chiefly  from  New  Jersey  Qeol.  Survey  BoIL  14, 1016;  U.  8.  OwoL  Surviif 
,  Pliiladelphia  foUo  (No.  102),  1000,  and  Trenton  folio  (No.  167),  1000. 
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Rariian  formation. — The  beds  of  the  Raritan  f onuation  are  of  ■ 
Unental  origin  and  extremely  variable,  consisting  chiefly  of  lij 
colored  sands  and  clays.  Some  of  the  clays  are  highly  refract 
Clays  are  more  abundant  in  the  lower  hijf  of  the  formation 
sands  in  the  upper  half.  Some  of  the  sands  are  water-bear 
As  the  surface  on  which  the  beds  weie  laid  down  was  irregular 
thickness  of  the  formation  is  variable,  ranging  from  150  to  250  J 
at  the  outcrop  but  increasing  toward  the  souUieast  to  more  than . 
feet,  as  shown  by  well  borings.  Its  dip  is  somewhat  steeper  than  t 
of  the  marl  beds,  ranging  from  40  to  50  feet  to  the  mile  toward 
southeast.  Animal  remains  are  scarce,  but  plant  remains  are  mm 
ous,  and  some  of  the  genera  and  species  are  doaelj  related  to  mod 
forms.  The  formation  reste  in  places  on  Triassic  rocks,  but  from 
vicinity  of  Trenton  southward  it  rests  on  ancient  crystalline  lo 
of  Paleozoic  or  pre-Paleozoic  age. 

Ma{/olki/  formalion. — The  Magothy  fonnation  is  partly  of  ca 
ncntal  and  partly  of  marine  origin  and  includes  beds  of  sand  andd 
some  of  which  are  utilized,  with  glauconite  beds  toward  the  top. 
the  shores  of  Raritan  Bay  the  formation  is  1 75  feet  thick,  but  its  thJ 
ness  <liminishe3  toward  tlie  southwest  and  along  Delaware  Rive 
only  25  to  30  feet.  Plant  remains  of  a  somewhat  more  recent  as{ 
than  those  of  the  Raritan  are  numerous,  and  43  species  of  mai 
fossils  have  been  recognized.  The  Magothy  lies  unconformably  U| 
the  Raritan,  but  the  discordance  is  not  great  and  probably  indict 
only  a  slight  land  movement.  The  Raritan  and  Magothy  formati 
are  the  chief  sources  of  clay  in  the  great  center  of  the  industry  ab 
the  lower  Raritan  River  and  Raritan  Bay. 
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rved  surfaces  of  fracture.  Some  95  species  of  marine  fossils  have 
en  recognized,  and  these  are  more  closely  related  to  the  Magothy 
ecies  than  to  those  of  the  miderlying  Merchantville.  The  beds 
B  conformable  with  those  above  and  below.  They  represent  the 
iper  part  of  the  ''CSrosswicks  clay''  of  Clark  and  are  part  of  Cook's 
[^y-Marl  series."  The  formation  is  one  of  the  five  formations  of 
le  Matawan  group. 

Englishtown  sand, — ^The  Englishtown  is  a  conspicuous  bed  of  white 
r  yellow  quartz  sand,  slightly  micaceous  and  sparingly  glauconitic. 
ocally  it  has  been  cemented  in  part  by  iron  oxide  into  massive 
«ne.  South  of  Woodbury,  in  Gloucester  County,  it  contains  local 
eds  of  clay  that  are  utilized  for  making  brick.  In  Monmouth 
ounty  and  to  some  extent  farther  south  the  Englishtown  sand  is 
Q  important  water-bearing  bed.  It  decreases  in  thickness  from  100 
)et  near  Atlantic  Highlands  to  less  than  20  feet  in  the  southern  part 
f  the  State.  It  represents  the  lower  part  of  the  ^'Hazlet  sands" 
C  Clark  and  forms  part  of  Cook's  ''Clay-Marl  series.''  It  was  for- 
lerly  called  the  ''Columbus  sand"  and  is  one  of  the  formations  of 
he  Matawan  group.    It  is  not  known  to  contain  fossils. 

MarshdIUown  formation. — ^The  Marshalltown  formation  ranges 
rom  a  black  sandy  clay  to  a  clayey  greensand  marl.  Locally  it 
cmtains  many  fossils,  its  characteristic  species  being  in  part  recurrent 
ums  from  the  MerchantvUle  and  in  part  forms  that  occur  in  a  higher 
ormation,  though  absent  or  inconspicuous  in  immediately  succeed- 
Qg  beds.  The  formation  is  30  to  35  feet  thick.  It  is  a  portion  of  the 
'laminated  sands"  that  formed  the  upper  part  of  the  '^Clay-Marl 
eries"  of  Cook,  although  in  the  southwestern  part  of  the  State  he 
^erred  these  beds  to  the  Navesink  marl.  It  was  included  in  Clark's 
'Hazlet  sands"  and  is  one  of  the  formations  of  the  Matawan  group. 
In  parts  of  Burlington  and  Camden  counties  beds  of  clay  in  the  Mar- 
dialltown  formation  are  used  for  the  manufacture  of  brick.  The 
pneensand  of  the  formation  is  locally  abundant  and  has  been  dug  for 
ertilizer. 

Wenonah  and  Mount  Laurel  sands. — ^Above  the  Marshalltown 
onnation  there  is  a  considerable  thickness  of  sand  regarding  which 
ihere  has  been  some  difference  of  opinion.  The  terms  Wenonah  and 
tfount  Laurel  have  both  been  applied  to  it  in  whole  or  in  part.  The 
and  is  of  rather  uniform  character,  though  the  lower  part  (Wenonah) 
B  generally  a  fine  micaceous  sand,  and  the  upper  part  (Mount  Laurel) 
s  coarser  and  contains  considerable  glauconite.  These  sands  con- 
ain  considerable  water  in  the  southern  and  central  parts  of  the  State, 
rhere  they  are  about  80  feet  thick^  but  toward  the  northeast  they 
ecrease  both  in  thickness  and  in  permeabihty. 

38^25''— 22 2 
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The  fossils  of  the  Wenonah  are  largely  recurrent  from  the  \ 
bury,  and  the  same  forms  recur  higher  in  the  Redbank.  The  : 
of  tho  Mount  Laurel  are  identical  with  those  of  the  Xaveaink  ai 
closely  allied  to  those  of  the  Marshalltown.  A  noteworthy  foro 
occurs  in  the  Mount  Laurel  and  extends  into  the  basal  bed  < 
Navesink  is  the  pencil-shaped  BeUmniieUa  amerwina.  The 
bined  thickness  of  the  Wenonah  and  Mount  Laurel  formations 
to  SO  feet.  The  Mount  Laurel  is  very  thin  at  Atlantic  High] 
where  it  was  called  "Sand-marl"  by  Cook,  but  increases  mu 
thickness  toward  the  southwest.  The  Wenonah  sand  is  the  hi 
formation  of  the  Matawan  group;  the  Mount  Laurel  is  the 
formation  of  the  overlying  Monmouth  group. 

NavesinJc  marl. — The  Navesink  mail  consists  of  greensand 
mixed  with  varying  amounts  of  quartz  sand  and  fine  earth  conti 
much  calcium  carbonate  in  a  powdery  state.  Where  puree 
marl  has  a  dark-green  to  bluish-black  color.  The  upper  part  • 
bed  contains  progressively  less  greensand  and  is  more  clayey, 
fauna  is  large,  comprising  121  species,  according  to  Weller,  i 
allied  with  that  of  the  MarshaJltown  and  Merchantville  bed 
characteristic  forms  of  the  Magothy,  Woodbury,  and  Wenons 
absent.  The  basal  bed  of  the  Navesink  at  many  localities, 
Mullica  Hill,  is  a  shell  bod  several  feet  thick  (see  PI.  VI,  B),  in  i 
as  in  the  Mount  Laurel  sand,  the  pencil-shaped  BdemnUfUa  i 
cana  is  conspicuous.  jVnnther  characteristic  feature  of  this  1 
the  occurrence  of  smoothed  or  polished  gravel  grains,  chiefly  q 
about  one-eighth  of  an  inch  in  diameter,  for  which  Knapp 
gostcd  the  name  "  rice  gravel."  The  formation  has  a  maximum 
ness  of  about  40  feet,  which  diminishes  southward  to  35  feet  o 
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glauconite  together  with  sand  and  clay  and  has  a  green  or  g 
gray  color.    The  upper  8  to  12  feet  is  made  up  of  very  fi: 

!  mixed  with  greenish-white  clay.    Piles  of  this  material  look  lil 

of  ashes,  whence  the  name  *'  ash  marl."    Fossils  are  not  abui 
well  preserved.     The  thickness  of  the  formation  is  about 
It  corresponds  to  the  ''green"  and  ''ash"  marls  of  Cook's 

I  marl  bed"  and  is  the  youngest  of  the  Cretaceous  formations  i 

in  New  Jersey.  It  rests  conformably  on  the  Vincentown 
most  exposures  is  succeeded  unconformably  by  Tertiary  < 
ternary  deposits,  although  locally  it  is  overlain  by  a  bluish 

I  Eocene  age   (Shark  River  marl)  without  apparent  unconi 

y  The  Manasquan  marl  has  been  dug  and  extensively  used  as  U 

Tertiary  and  Quaternary  for  rnatio  as, — ^Aside  from  the  local  < 
of  reworked  material  already  mentioned  the  Shark  Riv< 
(Eocene)  is  the  only  post-Cretaceous  formation  that  can 
nificant  amounts  of  glauconite.  The  Shark  River  marl  crops  i 
in  a  few  small  areas  near  Long  Branch  and  Farmingdale,  i 
mouth  County.  Its  maximum  thickness  is  only  11  feet,  and 
appa:rently  conformable  upon  the  Manasquan  it  is  believed  fi 
borings  to  overlap  the  Cretaceous.  It  has  little  commen 
portance. 

The  succeeding  formations  are  sufficiently  described  for  t 

poses  of  this  report  in  the  table  on  page  7.     They  constitui 

of  the  overburden  to  be  encountered  in  exploitation  of  the  m 

Commercially  important  formations, — ^Although  most  of  th< 
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)sink  marls  to  merge  in  a  single  formation  in  which  both  faunas 
be  recognized^  but  the  respective  parts  of  the  formation  are 
clearly  differentiated.  Similarly  the  Manasquan  marl  practically 
){>ears  at  a  point  about  4  miles  southwest  of  Medford,  in  Burling- 
County.  It  has  been  recognized  about  8  miles  farther  south- 
,  in  a  small  exposure  near  Clementon,  in  Camden  County,  and  in 
des  Run^  Salem  County.  Thus  southwest  of  the  vicinity  of 
Iton,  in  Burlington  Coimty,  the  marl  belt  practically  includes 
r  the  combined  bed  of  Navesink  and  Homerstown  and  the  Vin- 
uown  sand,  which  in  that  portion  of  the  belt  is  locally  very  cal- 
lous. 

GEOIiOOIC  STRUCTURE. 

Tie  geologic  structure  of  the  New  Jersey  Coastal  Plain,  as  shown 
i^late  V,  is  that  of  a  series  of  gently  inclined  layers  of  poorly  con- 
dated  rock  which  have  been  beveled  by  erosion  and  many  of 
eh  have  been  covered  to  a  greater  or  less  extent  by  later  deposits, 
se  layers  of  rock  may  be  regarded  as  in  large  measure  continuous 
oughout  much  of  the  Coastal  Plain.  Northwest  of  the  area  of  its 
crop  any  particular  bed  is  absent,  but  southeast  of  that  area  its 
>th  increases  regularly  in  the  direction  of  the  dip. 
Ln  idea  more  or  less  current  in  the  marl  region  is  that  the  marl 
Qg  streams  is  of  better  quahty  than  that  in  places  between  streams, 
isideration  of  the  structure  as  above  outlined  should  show  that  a 
)am  bears  much  the  same  relation  to  a  marl  bed  as  a  carpenter's 
ige  or  saw  would  to  a  board  that  was  being  shaped  or  cut.  The 
1  might  disclose  differences  in  the  grain  or  quality  of  the  wood 
;he  board  but  would  have  no  part  in  producing  those  differences, 
lie  analogy  between  the  marl  and  the  board  is  not  complete, 
eever,  because  ground  water  percolates  through  the  marl  at 
ny  locaUties  and  might  be  thought  capable  of  removing  fine  par- 
es, especially  beneath  stream  beds,  where  underflow  may  be 
sumed  to  be  relatively  strong.  Without  a  definite  knowledge  of 
amount  and  distribution  of  the  pore  space  of  the  marl  in  place 
3  impossible  to  deny  that  some  removal  of  fine  particles  and  con- 
aent  enrichment  of  remaining  coarser  material  may  be  effected 
groimd  water.  On  the  other  hand,  the  marl  generally  b  com- 
;t,  and  the  motion  of  ground  water  through  it  must  be  slow.  The 
re  clayey  portions  of  the  marl  are  in  many  places  so  tenacious 
t  small  dislodged  masses  of  it  successfully  resist  agitation  in 
ter  for  periods  of  several  minutes.  The  differences  noted  in  the 
rl  are  more  probably  to  be  ascribed,  like  the  grain  of  the  wood 
the  board,  to  original  structure.  If  better  marl  has  been  found 
ig  streams  than  elsewhere  the  reason  is  probably  because  it  is 
re  abundantly  exposed  in  stream  valleys  than  elsewhere  and 
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hence  has  been  more  commonly  dug  along  the  valleys.     I 
reference  to  enrichment  is  made  on  pages  133—135. 

The  gentle  dip  of  the  marl  beds,  previously  noted,  makes  tl 
of  their  outcrop  relatively  broad  and  its  outline  intricate 
crossed  by  streams.     (See  Pis.  I-III,  in  pocket.) 

NATURE  OF  THE  EXPOSURES. 

In  fields  and  in  roads  the  greensand  gives  a  greenish  color 
soil.  In  such  places,  however,  the  marl  is  likely  to  be  s 
with  other  material.  Locally  it  has  proved  to  be  redapontec 
sand,  and  gravel  of  Quaternary  age. 

In  the  daj's  when  Cook  wrot«  his  general  report  on  the  ged 
New  Jersey,  published  in  1868,  the  marl  business  was  floni 
marl  pits  were  open  and  shipping  was  in  progress  at  many 
all  along  the  marl  belt.  With  the  introduction  of  prepared 
zcrs  and  the  decline  of  the  marl  industry  most  of  the  pits  wen 
doned  and  given  over  to  water,  swamps,  and  vegetation 
sides  or  banks  have  slumped  and  are  now  ovei^rown  with  bni 
trees,  some  of  which  have  trunks  3  to  6  inches  in  diameter,  as 
lai^e  pit  2  miles  northeast  of  Richwood,  in  Gloucester  County  (1 
44,  PI.  I). 

At  a  few  pits,  notably  at  Sewell  and  Birmingham,  diggin 
progress  or  has  been  recently.  These  pits  give  exceUent  ex\ 
of  portions  of  the  beds  but  do  not  afford  complete  sections. 
VI,  A,  shows  some  of  the  recent  diggings  and  gives  an  idea 
present  condition  of  one  of  the  larger  of  the  old  pits.  (See  8 
IX,  p.  80.)     Exposures  in  road  cuts  give  only  partial  sectio: 


U.   S,  OBOUWICAL  8imVEY 


M\NS  MARL  MT  AT  HIB\lI\(ilUM. 


FIELD  WOBK.  16 

nonstrated  the  need  for  drilling.  Bids  were  invited,  and  the 
itract  was  let  to  Samuel  J.  Taylor,  of  Mount  Holly. 
In  the  selection  of  sites  for  drilling  five  requisites  were  considered. 
I  The  sites  must  be  so  spaced  as  to  represent  a  considerable  portion 
the  marl  belt;  (2)  each  site  must  be  located  in  a  tract  large  enough 
id  flat  enough  for  the  establishment  of  a  plant  and  the  opening  of 
ts;  (3)  the  probable  overburden  should  not  exceed  10  to  15  feet; 
)  the  site  must  be  along  the  southeast  edge  of  the  outcrop  belt  in 
*der  that  the  maximum  thickness  of  the  marl  might  be  available; 
»)  the  site  must  be  near  suitable  means  of  transportation.  On  the 
asis  of  these  requisities  preliminary  sites  and  alternates  were  se- 
ated by  study  of  the  map.  These  sites  were  then  visited  and  the 
iirroimding  country  inspected  before  final  decision  was  made.  The 
wnership  of  the  land  was  then  determined,  and  permission  for 
drilling  was  obtained. 

In  such  manner  sites  were  selected  at  Salem  and  Woodstown,  in 
lalem  County;  Sewell,  in  Gloucester  County;  Somerdale,  in  Camden 
bounty;  Elmwood  Road,  in  Burlington  County;  and  other  places 
riiich  it  was  found  impracticable  to  utilize.  At  each  site  a  square 
x)iitaining  2^  acres  was  selected.  Holes  were  sunk  at  each  end  of 
me  side  and  a  third  hole  for  a  check  at  the  end  or  middle  of  the 
)pposite  side.  At  Salem  and  at  Somerdale  a  fourth  hole  was  sunk 
)ut8ide  the  square,  but  at  Elmwood  Road  only  two  holes  were  sunk, 
-he  contract  having  expired  before  the  third  hole  could  be  started. 
t>uring  the  period  November  20,  1918,  to  March  13,  1919,  16  holes 
^ere  drilled  under  the  contract.  These  were  all  in  the  combined 
Homerstown  and  Navesink  marls.  In  addition,  through  the  courtesy 
5^  Mr.  A.  J.  Mullen,  superintendent  of  the  Norcross  &  Edmunds  Co.'s 
plant  at  Birmingham  and  Pemberton,  men  and  tools  were  furnished 
Cor  sinking  three  holes  in  the  Manasquan  marl  on  the  property  of 
^t  company.  The  distances  between  drilling  sites  range  from  8 
^  12}  miles. 

The  holes  were  sunk  generally  into  or  through  the  marl.  They 
■anged  in  depth  from  9  to  70  feet  and  averaged  37  feet.  Of  the  16 
loles  bored  under  contract  12  afforded  complete  sections  from  the 
^ace  through  the  marl  beds.  Observations  were  made  on  the 
Wacter  and  thickness  of  the  materials  penetrated,  and  about  140 
^ples  were  collected  for  analysis.  Numerous  well  records  were 
Iso  gathered. 

After  the  drilling  was  completed  a  trip  with  the  State  geologist 
^to  parts  of  Monmouth  Coimty  gave  opportunity  for  brief  inspection 
f  additional  portions  of  the  marl  belt. 

Method  of  drilling. — Considerable  variation  was  found  in  the  char- 
cter  and  behavior  of  the  overburden  and  of  the  marl  in  regard  to 
rilling  at  the  different  sites  and  in  the  different  holes  at  the  same 
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much  water  was  present  in  most  of  the  holes  that  the  auger  was 
rally  ineffective  at  depths  greater  than  10  to  25  feet.  The 
idrical  bit  with  vertical  slit  for  cleaning  was  effective  in  a  few 
es,  but  where  the  material  was  incoherent  it  could  not  be  brought 
le  surface.  The  more  tenacious  beds  were  penetrated  only  with 
culty  by  the  cylinder,  and  the  removal  of  material  from  it  was 
J  slow.  The  most  expeditious  method  was  drilling  and  sludging 
1  the  sand  bucket,  care  being  taken  to  case  off  beds  that  would  be 
ly  to  modify  the  sample.  Several  samples  taken  by  the  auger  or 
nder  were  taken  in  duplicate  by  the  sludge  method  as  a  check, 
ome  experimentation  was  necessary  in  handling  the  material 
ected  for  samples.  At  hole  1,  at  Salem,  the  sludge  was  strained 
cheesecloth  spread  over  a  perforated  bucket  or  on  screens,  on  the 
imd.  There  was  some  loss  of  the  claylike  fines,  but  the  lower 
3rs  of  the  sludge  served  as  a  filter  for  overlying  layers,  so  that  the 
of  fines  was  thereby  reduced.  The  remaining  moist  material, 
b  a  texture  of  somewhat  clayey  sand,  was  kneaded  on  oilcloth  or 
vas  and  divided  six  to  eight  times  to  duplicate  samples  weighing 
•ut  1^  pounds. 

Lt  hole  3,  at  Salem,  the  sludge  was  collected  in  barrels  and  allowed 
lettle  over  night,  the  water  being  then  siphoned  off.  The  remain- 
material  was  too  wet  to  divide  on  canvas.  It  was  therefore 
roughly  mixed  in  the  barrels  and  divided  by  discarding  alternate 
ketfuls  until  dupUcates  weighing  about  IJ  pounds  were  obtained. 
s  method  also  involved  some  loss  of  fines  because  of  the  slow 
tling  of  the  claylike  portion  and  the  difficulty  of  siphoning  without 
ring  the  light  fines. 

U  Woodstown  two  especially  constructed  boxes,  each  fitted  with  a 
of  three  screens,  were  employed.  The  solid  material  from  the 
iecting  barrel  was  spread  on  cheesecloth  on  the  screens  in  the  hope 
-t  it  would  filter  the  clayey  water  of  the  sample,  which  was  then 
ired  into  the  boxes.  The  operation  was  not  successful.  Either 
water  would  pass  through,  or  if  it  did  the  colloidal  matter  passed 
x)ugh  with  it.  The  collecting  and  filtering  operations,  both  at 
em  and  at  Woodstown,  were  seriously  hampered  by  freezing, 
tering  was  abandoned,  and  the  plan  of  dividing  the  solid  and 
irid  portions  separately  and  proportionally  was  tried,  the  end  prod- 
£  of  each  division  being  combined  for  the  final  sample,  which 
s  then  dried  in  pans  over  oil  stoves,  care  being  taken  to  avoid 
cheating  and  oxidation  of  the  glauconite.  It  was  feasible  to 
lect  some  of  the  samples  at  Woodstown  by  means  of  the  auger  and 
i  core  tool.  These  samples  were  mixed  and  divided  on  canvas  and 
ed  on  oil  stoves. 

U  Sewell  it  was  also  possible  to  collect  some  of  the  samples  with- 
t  sludging,  but  that  method  proved  necessary  for  many  of  them. 
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"nie  labor  of  mucing  and  dividrng  Urge  qnantatiea  of  mari  was  obviab 
by  using  a  trough  with  an  end  gate  for  collecting  the  sladge,  as  show 
in  Plate  VII,  B.  Iba  alndge  in  the  trough  was  mixed  thorougfalji 
and  a  sufficient  qnantify  ladled  out  to  proride  dai^icBte  sample 
one  of  iriuoh  was  dried  as  above  described  and  tile  other  pnaBtndk 
a  4-onnoe  wide-monthed  bottle.  H  va.on  than  one  tma^bfid  wm 
required  for  a  given  sample,  prop<»fi(mate  amounts  were  prmintl 
from  each  trou^iful  and  were  mixed  and  divided  for  the  final  eaiqki 
TUa  method  waa  used  at  the  other  localitaea  whemevter  dodging  vii^ 
neoeasary,  care  being  taken  to  keep  tlie  dndga  as  tliiok  as  poidil 
and  to  operate  the  mad  bucket  so  as  to  take  only  mstsrial  bom  ft^ 
bottom  of  the  hole. 

Disadvantages  of  foet  mtfhod. — The  main  disadvantage  of  the  wet 
method  of  collecting  mail  samples  is  that  by  loosening  tiie  mari  soot 
of  the  finer  constituents  are  mingled  with  water,  and  the  reUtir* 
proportions  of  coarse  and  fine  materials  are  thereby  slightly  alt«nii 
The  coarse  constituents  of  the  mod  are  relatively  heavy  and  setlh 
rapidly  to  the  bottom  of  the  trough,  so  that  it  is  frequently  diffierit 
to  get  a  uniform  mixture.  There  is  danger,  too,  of  intennixtun  (( 
material  from  farther  up  the  hole,  but  this  may  be  obviated  tft  a 
considerable  d^ee  by  suitable  casing. 

Aa  dbown  on  pages  12&-13e,  the  finer  constituents  of  the  mari  ooB* 
tun  potash  in  amounts  varying  from  place  to  place  and  in  difftnel 
beds  at  the  some  place.  Where  tbe  potash  content  of  the  finee  of  ■ 
given  sample  is  less  than  that  of  the  sample  as  a  whole  a  loss  of  fioB 
in  collection  would  mean  some  enrichment  of  the  sample,  or  an  tt* 
due  amount  of  fines  collected  would  mean  a  corresponding  inqionF- 
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DeUrminiriion  of  weight. — ^The  density  and  moisture  content  as 
well  as  the  potash  content  were  determined  for  several  samples  of 
greensand,  as  shown  in  the  accompanying  table. 

PoCofft,  woUtwrt^  anddenmty  determinatvmsfor  selected  samples  of  New  Jersey  ffreensand. 

[R.  E.  Bailey,  analyst.] 


FlflU  Locality.  KsO.      at  about    Density. 

No.  !  " 


M>7 

M-10 

K 
R 


Hole  3,  Salem,  (p.  23) 

Hoia  5,  Woodatown  ^.  81 
Hole  5,  Woodatown  {p.  Si] 

SeirelL  Wert  Jeney  Marl  ATranaportation  Co 7.80         2a50  2.958 

AtbAOc  Potash  Co.,  about  1)  miles  east  of  Marlton 7.63         14.20  2,025 

B.  8.  Ryan  ptant  at  Reeves  station,  2  mUes  north  of  Medford 6.25         17.38  3.063 


HsO 

KsO. 

at  about 

100' c. 

Per  cent. 

Ptr  cent. 

6.14 

«»  18.48 

6.48 

23.97 

7.56 

24.45 

7.80 

2a  50 

7.63 

14.20 

6.25 

17.38 

ample  damaged  betore  reaching  laboratory  and  contents  transferred  to  bottle;  hence  HsO  content 
bafowertlian  that  of  actual  sample. 

Samples  M-7,  M-9,  and  M-10  were  collected  with  the  idea  of  finding 
how  much  water  the  greensand  would  retain  when  saturated.  They 
were  collected  in  an  excess  of  water  and  forwarded  to  the  laboratory 
m  sealed  cans.  Before  analysis  they  were  placed  in  containers  which 
would  prevent  evaporation  but  permit  the  excess  water  to  drain 
away.  The  analyses  show  that  marl  taken  directly  from  the  pit  and 
loaded  without  drying  in  wagons  or  freight  cars,  as  was  done  by  one 
company,  may  contain  from  18.5  to  nearly  25  per  cent  of  water. 

Sample  M-63  was  collected  from  a  fresh  stock  pile  gathered  for 
shipment  at  a  pit  about  three-quarters  of  a  mile  S.  70^  E.  from  Sewell 
station  and  had  been  taken  from  the  pit  only  a  few  moments  before 
collection.    It  is  a  mixture  of  gray  and  dark-green  marl. 

Sample  K  was  taken  from  a  depth  of  20  to  32  inches  in  the  top  of  a 
stock  pile  that  was  probably  less  than  a  year  old.  It  consisted  of  a 
mixture  of  green  and  brown  marl  judged  in  the  field  to  be  of  excellent 
quality. 

Sample  R  came  from  a  freshiy  opened  bed  about  10  feet  below  the 
surface.    It  was  black  maii  of  apparently  good  quality. 

Four  determinations  of  the  weight  per  cubic  foot  of  greensand  as 
taken  from  the  ground  were  made  in  the  field  by  weighing  the  material 
used  to  fill  evenly  a  measured  box  of  convenient  size.  A  sample  of 
the  same  material  in  each  lot  was  preserved  for  the  determination  of 
moisture.  The  average  weight  of  the  material  as  taken  from  the 
ground  according  to  these  measurements  was  about  93  pounds  to 
the  cubic  foot,  or  about  2,500  pounds  to  the  cubic  yard.  The  average 
weight  of  the  dried  material  calculated  from  the  moisture  percentages 
in  the  above  table  was  about  79.5  pounds  to  the  cubic  foot.  A 
fifth  determination  of  dried  residues  from  several  samples  obtained  at 
hole  6,  Woodstown,  gave  81.8  pounds  to  the  cubic  foot,  but  some  of 
these  lesidaes  had  been  exposed  to  the  air  for  several  days  after 
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drying.    The  average  weight  of  the  five  dried  samples  was  about  80 
pounds  to  the  cubic  foot,  or  2,160  pounds  to  the  cubic  yard. 

The  figures  ^ven  above  are  probably  fairiy  accurate  for  the  we^t 
of  the  better  material  as  ordinarily  handled.  Estimates  of  tonnage 
however,  are  concerned  with  marl  in  the  ground,  which  is  presumably 
much  more  compact  than  marl  removed  to  stock  piles.  '  "According 
to  the  density  determinations  given  in  the  table  ^e  weight  of  diy 
greensand,  if  massive  and  compact,  would  range  from  182.7  to  WIA 
pounds  to  the  cubic  foot  and  would  average  about  186  pounds  to 
the  cubic  foot,  or  more  than  5,000  pounds  to  the  cubic  yard.  Hu 
marl  in  the  ground,  being  unconsolidated,  is  probably  much  lea 
compact  than  the  degree  required  by  this  figure.  Its  actual  weight 
doubtless  lies  between  the  two  extremes  given  and  for  the  purposea 
of  estimate  may  be  assumed  to  be  their  mean,  133  potmds  to  the  cubic 
foot  or  about  3,580  pounds  to  the  cubic  yard.  The  voids,  or  open 
spaces  due  to  lack  of  consolidation,  would  represent  on  this  assumptioo 
28  per  cent  of  the  mass  of  the  marl. 

CdUecHon  of  weU  data, — During  the  progress  of  field  work  sevenl 
well  drillers  were  interviewed  and  farms  on  which  wells  had  been  sunk 
were  visited.  The  well  records  at  the  office  of  the  State  geolt^ 
at  Trenton  were  searched  for  data  bearing  on  the  districts  explored. 
Published  accounts  were  also  reviewed  with  the  hope  of  extending 
the  inferences  based  on  the  drilling. 

Other  yield  data. — The  field  notes  of  the  State  geologist  and  his  stiff 
were  kindly  placed  at  the  disposal  of  the  writer  and  have  been  utilized 
to  supplement  the  information  gained  by  drilling. 
GEOLOGIC  MAP. 
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ilities  discussed  are  referred  so  far  as  practicable  to  the 
J.  I-III),  consecutive  numbers  being  employed  in  order  of 
The  locations  of  many  of  the  wells  are  not  accurately 
the  available  descriptions.  The  positions  of  such  wells 
,ted  on  the  maps  with  a  query  (?). 

RESULTS  OF  FIEIjD  WORK. 

SAIiBK  DISTRICT. 
8ELB0TI0H  AVD  LOCATION  OF  BITES. 

.ed  accoimts  give  little  information  about  greensand  marl 
m,  but  the  geologic  map  of  the  State  shows  both  the  com- 
merstown  and  Navesink  marls  and  the  Vincentown  sand 
I  broad  areas  near  Salem  and  passing  southwestward  to 
River.  S&lem  has  railroad  facilities  and,  through  Salem 
d  its  tributary  Fen- 
»ky  excellent  means  of 
msportation.  It  was 
decided  to  make  Salem 
ng  point  in  the  inves- 

ected  drilling  sites  lay 
lite,  sides  of  Walnut 
)out  three-quarters  of 
13^  W.  from  the  court- 
1  the  farms  of  Louis 
T.  R.  Miller.  A  sup- 
ry  hole  was  started  in 
belonging  to  Lucius 
3ut  a  quarter  of  a  mile 
!;he  other  sites. 
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FiovBE  2.— Sketch  map  of  part  of  the  Salem  district, 
showing  the  location  of  holes  1-4. 


rerburden  at  hole  1 
3  thick,  25  feet,  that 
cial  development 
nlikely.    It  was  therefore  determined  merely  to  check  the 

and  character  of  the  overburden  at  the  other  holes  in  that 
ind  to  confirm  the  character  of  the  marl  at  one  other  local- 
is  at  hole  2  only  the  overburden  was  penetrated;  at  hole  3, 
burden  and  16  feet  of  marl,  enough  to  show  the  presence  of 
iommercial  quantity  and  quality.  At  hole  4  the  drill  stuck 
at  a  depth  of  about  9  feet.  Work  was  discontinued  because 
ckness  of  the  overburden  in  holes  1  to  3  and  the  reported 

of  overburden  in  wells  in  the  vicinity.  The  positions  of 
loles  are  shown  in  figure  2 ;  their  records  follow. 
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Southeast  of  the  uea  mapped  aa  Vinoentown  three  additiona 
borings  throw  light  on  the  th'clrn<«««  and  character  of  the  oTerburda 
in  that  district. 

A  well  drilled  for  Dr.  Hummel  at  Sandy  Ridge  farm  Gocalitj  9~ 
about  1  mile  K.  42°  W.  of  ihe  Qointon  railroad  station,  shorn 
according  to  C.  C.  Holladay,  driller,  36  feet  of  orerburden  and  2 
feet  of  "light-colored  marl."  This  marl  may  be  Vincentown,  but  i 
lies  within  the  area  mapped  by  thia  State  Geological  Survey  asKirli 
wood  and  may  represent  a  marly  phase  of  that  formation,  whic! 
farther  southeast  is  known  as  the  Shilob  marl  member  of  the  Kirk 
wood  formation,  and  was  formerly  dug  as  a  fertilizer.* 

A  well  near  Hagerrille  gives  the  following  record : 

Rteord  qf  viell  of  Jama  Ptttil  at  loadity  10,  about  halj  a  miU  louilieatt  of  Bagtrvilb 


[Booth  ildialrad.   StondoD,  U  IBM. 

Thirk- 

Dtptk. 

33 
BE 

100 

It  is  supposed  that  the  upper  bed  of  marl  in  this  well  may  repre- 
sent the  Shiloh  marl  member  and  the  lower  bed  the  lime  sand 
or  Vincentown.  Upon  this  assumption  the  Homerstown  mari  at 
locality  10  will  lie  110  feet  or  more  beneath  the  surface. 

The  well  of  Jerry  Powell,  on  the  west  bank  of  Hope  Creek  near  iti 
mouth  (locality  11),  "a  stone's  throw  from  the  Delaware,"  is  sai< 
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Combined  record  of  two  wdU  t\  mUes  east  of  Alloivay, 


27 


[Na  1:  Etofitkn,  40  feet;  depth,  MO  feet;  driller,  AbcmhAm  DarUnnrtoi.    Na  2:  Eleintion,  ao  feet;  depth, 

305  feet;  drillers,  Haines  Bros.] 


Tdtovday. 


"BhHIIIQll" 

"MHlaiidBUKl". 


Gnrroek 

8iod,wttcr-beAriiig 

GnyiQckCSiiiGlMs) 

"Vvi  and  sand,'*  well  Na2.. 
Do 


Thick- 
nees. 


Fed. 
18 

90 
72 


^ 


1 
U 
35 


Depth. 


Fed. 
18 

106 
180 

181i 

190 

101 

205 

240 


Age  or  formation. 


Miocene   in    part    at 
least. 

Mostly  lime  sands 
[Vincentow-n]. 
Da 
Da 
Do. 
Middle  marl. 
[Homwstown         and 
Navesink). 


The  thickness  of  the  lime  sand  here  is  noteworthy,  as  is  also  the 
thickness  of  the  marl,  which  lies  191  feet  below  the  surface. 

Record  of  well  of  Salem  Water  Co.  at  Quinton.** 
(Depth,  248foet;  Klaner  4i  Bennett,  driUcrs.] 


^iMiaD 

WvtthdieUs 

^!«n  And  white  sandy,  dayey  maii . . . . 
AitmtttoDB  of  lime  sand  and  limerock. 
uay 


^vvfluuid  marl  and  aheU  oomminated  hy  drill. 
^ 


^^>V  qnaitioMaand  with  water. 


Thick- 
ness. 

Depth. 

Feet. 

Fed. 

1 

1 

3 

4 

20 

80 

8 

38 

106 

146 

2 

148 

U 

162 

4 

160 

82 

248 

Fomotttioii. 


Recent. 
Da 
Klrkwood.] 

Mana-squan.] 
A'incentown.] 
Homerstown 
Navesink.] 
Do. 
[Mount     Laurel 
Wenonah.1 
Da 


and 


and 


Hffwltney  Oeol.  Sunr^y  Ann.  Kept  for  1894,  p.  104, 1805. 


In  the  above  record  the  formation  names  in  brackets  are  substi- 
tuted by  the  writer  for  those  used  in  the  report  cited.  The  thickness 
^f  Uie  lime  sand  (108  feet)  is  remarkable.  The  thickness  of  the  com- 
^Ued  Homerstown  and  Navesink  is  rather  low. 


OTHEB  DATA. 


llie  exposures  of  the  three  important  marl  beds  nearest  to  Salem 

^^^^cur  along  Mannington  Creek  and  its  tributary  Swedes  Run  in 

Mannington  Township,  from  3  to  5  miles  northeast  to  nearly  east  of 

^em.    The  limestone  phase  of  the  Vincentown  sand  is  also  exposed 

^t  the  same  locality.    These  formations  were  dug  and  utilized  as 

fertilizer  years  ago,  and  analyses  of  samples  from  them  are  given  by 

Cook.' 


'  Cook,  G.  H.,  Oedcfy  of  New  Jersey,  pp.  441-442, 1868. 
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The  use  of  Ume  in  extracting  potash  from  greensaad  lends  in 
to  the  occurrences  of  the  lime-sand  and  limestone  phases  of  thi 
centown  sand  as  [lossible  sources  of  the  lime.  The  following  an 
given  by  Cook  show  the  character  of  this  material : 

SiuUyiet(/Ume$Umemullimt$andfivmlheVhKeitti>tmtcmdin  M<mmngton  Tot 


' 

' 

■ 

I       , 

> 

^^ 

S).31 

<L3a 

lh™,l™ 

JS 

MSI 
.34 

^^^■■:■■■"■ 

MW 

MS4 

■  Coak,  a.  n..  op,  at.,  pp.  mi-ms. 

No.  1  is  described  as  a  fair  sample  of  the  "Yellow  limestoD 
Mannington  Township.  No.  2  is  described  as  lime  aand  from  j 
John  Fowler,  Swedes  Bridge,  Mannington  Township.  This 
sample  of  the  loose  variety,  is  gray  in  color,  and  contains  many  ( 
sand  gruns.  No.  3  is  described  as  lime  sand  from  William  Ba 
pits,  along  a  branch  of  Mannington  Creek,  Mannington  Towi 
This  lime  sand  was  extensively  used  as  a  fertilizer.  The  stony  i 
were  burned  for  lime,  which  had  a  wide  use  and  gave  good  sal 
lion. 

Tliese  pits  have  long  been  idle  and  have  probably  passed  into 
ownership,  but  the  general  locality  can  readily  be  identified  fro: 
map.  The  average  content  of  carbonate  of  lime  for  the  tiiree  sa 
is  66.3  per  cent.    The  low  magnesia  content  is  notewortby.    . 
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At  locality  1  the  thickness  of  the  marl  sampled  was  23.3  feet.  At 
locality  3  the  thickness  sampled  was  15.5  feet,  but  the  marl  at  this 
locality  was  not  penetrated.  The  average  of  the  thicknesses  sampled 
is  19.4  feet,  but  for  purposes  of  computation  it  may  safely  be  assumed 
as  20  feet.  The  average  potash  content,  weighted  according  to  the 
thicknesses  represented  by  the  respective  samples,  is  6.62  per  c«nt. 
The  weight  per  cubic  foot  of  marl,  on  the  assumption  of  28  per  cent 
of  voids,  as  explained  in  a  previous  paragraph,  is  133  pounds.     On 

thb  basis   1   acre  would  contain  43,560 x 20 Xl33 x 0.0662 ^ 33^0 

2,000 

tons  of  potash  (approximately),  and  2.5  acres  would  contain  9,500 

tons. 

^th  an  80  per  cent  recovery  and  a  price  of  $2.50  per  unit  (March, 
1920),  the  available  potash  in  a  ton  of  greensand  from  the  localities 
sampled  (6.62  per  cent  K^O)  would  be  worth  $13.24  and  that  in  an 
acre  $760,000.  It  is  doubtful,  however,  if  the  price  of  potash  can  be 
maintained  at  that  figure.  At  $1.50  per  unit  under  the  same  condi- 
tions the  available  potash  in  a  ton  of  greensand  would  be  worth  $7.94, 
and  that  in  an  acre  $456,000.  These  values  have  only  theoretical 
interest,  as  they  depend  upon  the  potash  being  made  available  by 
pocesses  whose  success  has  not  been  demonstrated. 

Although  the  estimates  given  are  for  a  single  area  of  2.5  acres  the 
well  records  cited  show  that  greensand  marl  occurs  generally  beneath 
the  Salem  area.  The  wells  at  localities  5,  6,  and  8  show  thicknesses 
d  greensand  ranging  from  25  to  40  feet.  These  wells,  as  also  the  bor- 
ings at  locafities  1  and  3,  are  near  the  southeastern  border  of  the  bev- 
ded  greensand  belt,  where  the  thickness  is  greater.  Toward  the 
norihwest  the  thickness  may  be  presumed  to  diminish  to  zero  along 
fte  general  northwestern  border  of  the  belt. 

UTZLXZATZOV  OF  THE  DEPOSnS. 

The  record  of  the  well  at  locality  7  appears  to  show  that  the  over- 
l^Qrden  may  not  be  as  thick  along  Fenwick  Oeek  as  elsewhere  in  the 
Salem  district.  On  the  other  hand,  the  marl  shown  in  that  record 
^y  be  reworked  material  of  Pleistocene  age  and  if  so  may  have  a 
Wer  percentage  of  potash  than  the  imdisturbed  Cretaceous  deposits. 
Systematic  prospecting  along  the  creek  would  be  necessary  to  settle 
^bese  uncertainties. 

Elsewhere  the  overburden  in  the  Salem  district  appears  to  be  too 
tbick  to  permit  any  inounediate  utilization  of  the  greensand  in  the 
flornerstown  and  Navesink  marls,  but  the  deposit  may  be  regarded 
as  a  resource  of  possible  future  value. 
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Rttordt  of  holet  in  Salem  ditlriu. 

Lwabr  1.  k«k  1. 

[FKin  of  Louis  FoER,  Walnut  Sinet,  Balem.  about  thraiHimrtenotaiiillaB.lt*  W.  of  eoorthonah  I 
_u . — . •, — ..._.     <■  i.  Tmjl™,  drilte.   Aiia];MB:ChaBF«biKr[K-ltaH-<),B.E.BM 
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Loodltjr  S,  lMl«  t. 

sg  to  T.  B.  lCinar,oii  Walnut  8ti«et,aboat  thr«e-quMt«n  of  %  mile  south  of  courthouse 
ao  feet  N.  88*  W.  tnm.  hole  1.  Surteoe  elevstion,  about  2  feet.  C.  C.  HoUeday,  driller. 
BaUey.] 


.kmnck 

r,  very  smooth  and  soft,  not 
below  soil  in  holes  1  and  2. 
ity,  with  pieces  of  twigs  and 

containing  small  ouaitt  peb- 
»ble  of  freenstone  2  inches  in 
mes  yellowish  and  finer  tox- 
ins of  glauoonite  in  the  lower 

,  mntaintng  some  yeOowish 

It  first  coarse,  then  Itaier,  with 
»y. 

with  oonsiderable  green  dav 

(^ns  of  quarts  as  large  as  | 

ir;  lumps  of  neeo  clay  contain- 

grains  indicate  more  clayey 

ke  those  above;  not  penetrated. 


Thick- 


Ft.in. 
2 
7 

7 

5 


5 
5 
5    6 

6 


Depth. 


Field 

No.  of 

sampla 


Ft.  in. 
2 
0 

16 

21 


26 
31 
36    6 

37 


M-7 


M-« 


KsO. 


PereenL 


6.14 


7.72 


Formation. 


Recent  (7). 
Do. 

Do. 

Pleistocene. 


Homerstown. 
Do. 

Do. 


LecaBty  4,  hole  4. 

Qg  to  Lucius  Hires,  about  1,350  feet  N.  10*  W.  from  hole  1.  Elevation  of  surfiace,  about  2 

feet.   S.  J.  Taylor,  driller.] 


Thick- 
ness. 

Depth. 

Formation. 

:  soU  and  muck 

Ft.  in. 

1  6 
4    6 

6 

2  1 

Ft.in. 
1    6 
6 
6    6 

8    7 

Recent. 

f 

Pleistocene. 

'  clayey,  containing  a  few  aneular  quartz 
ray  sandstone  pebble  2  inches  In  diameter. 
se  pebbles,  chiefly  quartz,  some  as  large  as 
meto-;  not  penetrated  further. 

Do. 
Do. 

k  of  holes  1  to  3  are  summarized  in  the  following  table: 

rkkkness  and  quality  ofgreensand  beds  at  holes  1  to  S,  Salem. 


Sample. 

Thick- 
ness 
of  bed. 

Average 

Bed. 

No. 

Thickness 
repre- 
sented. 

KfO. 

content 

of 
KiO.« 

len 

Ft.  in. 

Percent. 

Ft.  in. 
25 

1      12    4 

>    I 

25    5 

21 
10 
5    6 

23  10 

Percent. 

d 

9d 

lM-1 

\M-2 

/M-3 

\M-4 

M-5 

5 

7    4 
5    3 
3    0 
2 

6.11 
6.30 
6.57 
7.27 
7.26 

6.22 
6.86 

d 

7.26 

\m 

d 

M  7 

M— 8 

10 
5    6 

6.14 
7.72 

6.14 

Bd  (not  oenetrated) 

7.72 

ybed 

11    2 
c9± 
2± 

b6. 19 

lebed 

6  7.10 

rbed.- 

<?7.26 

22    2 

46.60 

>ed  weighted  aooordlng  to  thickness  ^presented  by  the  respective  samples. 

>ed  in  2i»-aore  tract  weighted  aooording  to  thtekneaa  at  respective  holee. 

ole  1  ooly. 

ntire  thiokness  of  marl  in  2.5-acre  tract,  assuming  that  thicknesses  for  middle  and  lower 

ply  to  entire  area. 
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The  northwestward  beyeling  of  the  greensand  marl  by  erosion  is 
periups  shown  by  the  following  record : 

Rsoord  cfwtU  ofH.  J.  Heim  Co.  at  loealiLjf  7,  Salem. 

(liBviek  Craek,  About  0^  mOe  N.  42*  W.  of  railroad  station.   Elevation,  about  3  feet.    C.  C.  Hulladay, 

driller  and  lnformant.1 


Hhek  mod  or  Uae  marl 

Tdtoraand 

QiTci tad  gray  sand.. . 


Thick- 
ness. 


FteL 
8 
3 

6 

53 

5 


Depth. 


Ftet, 
8 
11 

17 
70 
75 


Formation. 


Pleistocene. 
Homerstown  and  Nav- 
eslnkcr). 

Do. 

Do. 


If  the  green  and  blue  marl  of  the  above  record  are  undisturbed  a 
diminution  of  26  to  31  feet  in  the  thickness  of  the  marl  has  occurred 
between  localities  6  and  7.  The  overburden  also  has  been  reduced 
irom  20  or  30  feet  to  only  8  feet.  The  thick  yellow  sand  and  the 
gravel  in  the  lower  part  of  the  hole  suggest  that  the  entire  mass  of 
the  material  penetrated  by  the  well  may  be  Pleistocene  and  may 
lepresent  filling  in  the  formerly  more  deeply  eroded  valley  of  Fen- 
wick  Creek.     Present  data  are  insufficient  to  determine  this  point. 

A  40-foot  well  drilled  by  Haines  Bros,  for  Howard  Harris  *  about  1 
nule  west  of  Salem  penetrated  only  fine  yellow  sands  to  a  point  near 
the  bottom,  where  the  color  changed  to  white.  These  sands  are 
probably  Pleistocene.  This  well  is  cited  merely  to  show  the  thickness 
of  Pleistocene  overburden  that  may  be  expected  along  the  lower 
eooise  of  Salem  Creek  and  in  low-lying  lands  near  the  Delaware. 

A  well  at  Moores  Comer,  about  1.2  miles  south  of  the  courthouse 
It  Salem,  shows  the  continuance  of  thick  beds  of  marl  along  the  strike, 
but  it  shows  also  the  increase  in  overburden  toward  the  southeast. 
The  record  follows  : 

Record  of  well  of  Frank  Brown  at  locality  8,  Moores  Comer. 

OppoBita  fbric  and  about  100  feet  east  of  road.    Elevation,  about  11  feet;  depth.  120  feet.    C.  C.  Ilolladay, 

driller.] 


Formation. 


lid. 
dknrclay.... 


Mck  sand,  water  bearing. 


Ploistocene. 
Do. 
Do. 
Uornerto^tii  and  Nav- 

esiuk. 
Mount  Laurel  and  We> 
uouah  7 


>few  Jersey  Oeol.  Survey  Ann.  Rcpt.  for  1001,  p.  105, 1902. 
8S625''— 22 3 
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The  data  of  holes  5  to  7  are  summarued  in  the  followuig  table 
Thidmetiattdqualityo/gnenMtmdbtdtalluiuSto?,  Woodtlown. 


Bad. 

»^ 

11« 

Hok. 

Ntt. 

ItakkuM 

Kfi. 

SO. 

u 

«:*«. 

FatM. 

10  « 
10 

11  u 

IS   * 

■ 

u  « 

10    3 

ra, 

M-Il.... 

U   1 

J:f: 

11 

&T1 
&.7> 

J 

M-  5.... 

sis;;; 

7.80 

^ 

an   nmrl 

S;;; 

-as.... 

1 
t  10 

;i 

IS 

SJiS:::: 

« 

^ 

M-».... 

a.  ST 



•ii 

SI     4 

/ 

WOODOroWN  DISTRICT. 


35 


Although  the  shell  bed  at  the  top  of  the  liomerstown  is  not  present 

in  this  well  it  occurs  in  openings  on  Mr.  Allen's  property  about  3,500 

feet  to  the  southwest.     The  thickness  of  the  marl  seems  a  little  exces- 

ave,  hut  the  bed  was  reported  as  all  greensand.     Probably  some  of 

the  glauconitic  phase  of  the  Vincentown  is  included. 
A  well  drilled  earlier  probably  not  far  from  locality  15  shows  a 

somewhat  different  record. 

Record  of  well  of  Charles  E.  Alleriy  about  1  mile  west  of  Woodstoicno 
[On  n»d  to  Sharptown.    Elevation,  about  50  foet;  depth,  135  feet .    Haines  Bros.,  contractors.] 


BvfMtdeposita,  clay,  gravel,  etc. 

IMteoloredsand 

HMkmiid 

IfaBteand  mixed  with  marl 

Onaiauidmarl 


Bud  iod  marl  mixed . 
Qny  auMi  with  water . 


Thf<'k- 
ness. 

Depth. 
Ffrt. 

Fed. 

30 

30 

5 

35 

15 

50 

15 

A5 

35 

100 

15 

115 

20 

135 

Formation. 


Pleistocene. 
Kirkwood. 

Do. 
Vincentown . 
Hornerstown    and 

Navosiiik. 
Mount     Laurel 
Wenonah. 
Do. 


and 


•  New  Jersey  Geol.  Survey  Ann.  Kept,  for  1901,  p.  101, 1902. 

Record  of  well  of  J.  Gilhert  Barton  at  locality  16 y  near  Woodetoxim, 

liboat  0.21  mile  b^ond  the  borough  limits  of  Woodstown,  on  west  side  of  road  to  Auburn.    Klevation, 
about  65  feet;  diameter,  4^  inches;  depth,  75  feet.    Chalklcy  Haines,  driller.] 


8dL 

SHv- :....::::::. 

leuow  sand  and  sravel 

Hvlwfth  greenisn  day,  blacker  near  bottom 

Onysand  fairly  uniform 


Thick- 
ness. 


Fat. 


I 
11 

3 
3«) 

30 


Depth. 


Fed. 

1 
12 

lit 


Formation. 


Recent. 
Pli;i8t(x;ene. 

Do. 
Horncrstowu   and 

N;ivesink. 
Mount      L»aurcl     and 

Wenonah. 


Record  of  well  of  William  Cole  at  locality  77,  near  Woodstown. 

to 

1 


lAbcQtOid  mile  north  of  borough  limits  of  Woodstown,  on  we.«!t  aide  of  road  to  Auburn .  Elevation,  about 

68  feet;  depth,  30  feet.    Chalkley  1 1  aines,  driller  * 


ftliwdl.. 

XirL 

Onysaod. 


Thick- 
ness. 


Fta. 


21) 
10 


Depth. 


FtU. 
20 

30 


Formation. 


ricL«»tocone     (7)     and 

Crotaccou5. 
Hornorstown    and 

Navesiiik. 
Mount      Laurel     and 

Wenonah. 


The  overburden  at  locality  17  is  probably  slight,  and  most  of  the 
TTell  is  in  greensand  marl. 

The  following  notes  on  the  deep  wells  supplying  water  to  the 
borough  of  Woodstown,  which  were  kindly  furnished  by  Dr.  Twitchell," 


u  Twitcbell,  M.  W.,  unpubliflhed  manuscript. 
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of  the  State  Surrey,  will  be  of  iatereat  to  any  company  that  pre 
commercial  deTelopment  of  the  greensaods: 

The  town  eupply  of  Woodstown,  Salem  County,  is  dnwn  in  pftrt  from  ab 
near  the  bank  ot  the  creek  at  an  elevation  o(  about  SO  teet  and  varying  from 
149  feet  in  depth.  The  average  flow  of  each  well  bom  the  top  of  the  caaing,  Ifoot 
the  eurface,  is  about  60  gallouB  per  minutei  temperature  bS".  The  welb  dm 
the  Mount  Laurel-Wenonah  sanda,  which  were  water-bearing  from  GO  to  11 
below  eea  level.  A  Boventh  well  at  thia  point  was  prospected  to  776  feet.  ' 
bearing  aands  were  found  at  the  lop  of  the  Magothy-Raiitan  formation  from  ZJi 
feet  below  sea  level  and  also  near  the  bottom  of  the  eeriee  at  756  feet  below  aea 
Between  theee  two  horizons  an  alternating  series  of  sands  and  white  and  red 
wa«  found,  all  of  which  apparently  belong  to  the  Roritan  and  Hagothy  form 
which  here  have  a  thickneas  of  480  feet,  with  base  not  reached.  The  wata 
feet  (276  feet  below  aea  level)  rose  within  14  feet  of  the  aurtace,  and  that  frc 
feet  (756  teet  below  sea  level)  within  IS  feet.  In  1915  a  new  well  was  driven  to  « 
ot  340  feet,  which  drew  upon  the  upper  boriion  in  the  Magothy-Raritan  at  31 
The  yield  ot  this  deep  well  on  pumping  ia  300  gallons  per  minute,  and  it  has 
tore  proved  an  important  addition  to  the  town  supply. 

Available  records  of  the  340-foot  well  differ  somewhat,  but  th 
lowing,  taken  from  a  letter  in  the  files  of  the  State  Geological  So 
checks  fairly  well  with  the  samples  now  preserved  at  the  pun 
station  and  kindly  shown  to  the  writer  by  Mr.  Oren  Conover 
engineer. 

Reeord  of  laell  of  Bonnigh  of  ITaodifotcn  at  loealiljf  IS. 
[BlentioD,  alMHit  10  feet;  deplta.  UO  feet. 
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!r  town  wells.  This  water  risee  within  16  feet  of  the  surface.  The  other 
I  a  depth  of  300  feet  and  draws  from  a  water-bearing  sand  at  the  top  of  the 
r  270  to  310  feet  below  sea  level;  the  water  rises  within  about  50  feet  of  the  sur- 
lie  Engliahtown  sand  was  found  at  a  depth  of  190  to  210  feet  (140  to  160  feet 
sa  level)  and  was  slightly  water-bearing. 

evident,  therefore,  that  at  Woodstown  four  water  horizons  have  been  recog- 
wo  of  which  are  utilized — ^in  the  Mount  Laurel- Wenonah  sand  at  50  or  60  feet 
•ia  level,  in  the  Englishtown  sand  at  140  feet  below  sea  level,  at  the  top  of  the 
^'Raritan  beds  at  270  to  276  feet  below  sea  level,  and  in  the  Raritan  beds  at 
below  sea  leveL 

ugh  the  Vincentown  occurs  here  and  is  covered  by  a  layer  of  Kirkwood  clay, 
reported  as  water-bearing. 

ollowing  is  the  detailed  section  for  the  deepest  well  near  the  depot.  Notes 
'OBsils  found  in  this  boring  were  published  in  the  annual  report  for  1901,  page 
e  statement  that  Belemnitella  was  found  at  240  to  250  feet  in  the  Woodbury 
led  as  of  doubtful  accuracy,  as  this  form  has  never  been  reported  from  any 
utcrops  of  the  Woodbury. 

Record  of  well  of  Woodstown  Ice  ds  Cold  Storage  Co.  at  locality  19. 
[EtovBtion,  50  fSeeC;  diameUr,  6  inches;  depth,  360  feet.    Haines  Bros.,  contncton.] 


d  yellow  day 

1  with  FonminiteB  .'..'."..*...*!*..*.'!!..!!!.'.'!!! 
rcontainlng  Chfplmea,  rovftrateia, and  other  foasils. 

tuand  marl,  viery  dark 

tea  graenaand  marl,  mixed  with  light-gray  day; 

I  BeUmniits  at  about  m  feet. 

iavey,  dull  yeDowisb-^ray  sand,  about  one-third 

Ml,  two-thiroa  whitfah  quarts  sand,  with  BOem- 

i  moUnaoan  foasils. 

L  white  dear  sand;  rwwuMes  pepper  and  salt  mix- 

dtmnttells,  ravftrsftils,  and  other  fossils,  etc. 

elast  two  divisions,  from  100  to  160  feet,  are  largely 

beaiins  throu^ont  and  supply  weDs  Nos.  1  and  2.) 

Benaand  with  moIlUBcan  fossils 

iy  day;  large  admixture  of  white  quarts  sand  with 
AT  proportion  of  greensand;  contains  mollusks, 
aUiera,  and  other  foarils,  same  as  Karahalltown. 

Ky  sand,  consisting  of  white  quarts  and  green- 
t.the  former  predominating.   Thisstratum  was 
water  bearing  but  was  not  utilized .    These  speci- 
ntained  moIluskB,  Foraminifera,  etc. 
y  sllgfatly  greenish  micaceous  clay  with  very  little 
od.    Orypnan  and  BHemnittBa  at  240  to  250  feet . 
er,  almost  tdack  micaceous  clay  with  yellowish 
between  270  and  290  feet.    No  fossils  observe* . 
'  greenish  day;  contains  at  290  to  300  feet  some 
in  fdssib  similar  to  fossils  at  Lenola,  but  difTerent 
nse  observed  in  the  overiying  beds.    Nodules  at  i 
10  feet.  ' 

eoarse  gray  or  bhiiali-wfaite  nnd,  abundantly  i 
earing;  sunpUes  well  Na  3. 
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PleLntocene. 
Kirkwood. 
Vincentown. 
Hornerstown    and 
Navesink. 
Do. 
Do. 

Mount  laurel  and  We- 
nonah. 

Do. 


Marshall  town. 
Do. 


Englishtown. 

Woodbury. 

Do. 
Merchantville. 

Magothy  and  Raritan. 


the  above  section  the  dip  of  the  water-bearing  formations  from  their  outcrop 
3W8:  Mount  Lauiel-Wenonah  sand  28  to  30  feet;  Englishtown  34  feet;  Magothy - 
38ifeet. 

bis  well,  as  at  the  borough  wells,  the  entire  thickness  of  the 
sand  marl  is  penetrated,  and  10  feet  of  the  lime-sand  phase 
Vincentown  is  represented. 
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A  well  about  1  mile  southeast  of  Auburn,  on  the  road  to  Woods- 
town,  furnishes  the  following  record; 

Becard  of  u«II  oj  Benjamin  Cietman  at  loealUy  XO,  rxor  Auburn. 
[EleTatka,lXfoolidepUi,xnf«ot.    Water  rbaa  wittdnloa  feat  of  sutIkk.    HsIdh  Bm.,d[iU(n.I 


Depth. 


Sur6K«»oU 

Clay  and  rnvdl 

OrangMwloTBd  smd,  "moldlQR  sand" 

"BuillisHl"  hniild«roD  uraeo  rby  mart 

U|^t  ollvo-coJnred  grcro^JK]  marl. .  .^....^ 

Cl».  gravei,  and  ftroeu'ond  mixed,  rluk  oUv*  rolor.. 


l(Qu*t<mr7  iDd  fr 
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Record  of  well  of  Thonuu  McAllUUr  at  locality  22 ^  Sharptown. 

bout  half  a  mUe  N.  28*  W.  from  upper  bridge  over  Salem  Creek,  east  of  road.    Eleration,  about  52  feet; 

deptn,  155  feet.   C.  G.  HoUaday,  drlUer.] 


oQaiidcUT 
Maad.... 
^■and... 
fffHDBari.. 
iHlliiiarl... 
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Formation. 


iQuatcmary. 
Fkirkwood? 
Jlorncrstowu    and 

Navesliik. 
[Mount    Laurel    and 

Wenonah. 


The  city  wells  Gocality  18)  and  those  of  the  Ice  &  Cold  Storage  Co. 
locality  19)  lie  in  the  Vincentown  belt  southeast  of  the  greensand 
oari.  The  thickness  of  the  greensand  penetrated  by  these  wells,  50 
eet|  may  therefore  be  r^ardod  as  the  maximum  thickness  for  the 
lisferict.  The  holes  bored  by  the  cooperating  surveys  (localitii'^  12- 
A)  lie  within  the  greensand  belt,  near  its  margin,  and  show  somewhat 
ower  thicknesses,  averaging  35  feet.  In  consideration  of  the  thick- 
Maees  at  the  Sharptown  weUs  Gocalities  21  and  22;  31  and  40  feet, 
'^Bq)ectively),  this  average  seems  a  little  low  and  may  indicate  a  con- 
oderable  erosion  of  the  greensand  at  localities  12-14. 

OTHER  DATA. 

Marl  was  formerly  dug  on  the  north  side  of  Salem  Creek  about 
K15  mile  west  of  the  borough  limits.  This  locality  was  considered 
18  a  drilling  site  for  the  present  work  but  was  given  up  because  of 
^  thickness  of  the  overburden  above  the  upper  beds  of  marl. 

Along  Nihomns  Run  about  1.5  miles  northwest  of  Woodstown 
Qocality  23)  the  marl  was  formerly  dug  and  used  by  many  people. 
Hie  following  section  was  then  exposed:  ^^ 

Section  of  marl  beds  on  Nihomns  Run. 

Feet. 

Yellow  lime  sand  and  yellow  limestone 9 

Sheila 4-6 

Green  marl 15 

Chocolate  marl. 

Hiese  pits  are  not  now  operated,  and  they  lie  too  far  from  the 
'^^ilroad  to  be  commercially  attractive. 

At  Oldmans  Creek,  about  3.5  miles  from  Woodstown,  below  the 
"ridge  on  the  road  between  Point  Airy  and  Harrisonvillo,  the  lime 
^nd  is  exposed  in  an  old  pit  now  largely  filled  with  water.  This 
^>cality  is  cited  by  Cook  **  as  a  place  where  the  lime  sand  was  well 
^^posed  and  commonly  dug. 

^Oook,  O.  Hv  nnnhu  aC  New  Untty,  p.  372, 1868;  New  Jersey  Geol.  Surrey  Ann.  Rept.  for  1880,  p. 
»  Cool;,  O.  H.9  QifllQKr  ef  Nev  ItoMy,  p.  378, 1866. 
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UMX8AXS. 

As  Bhown  on  the  map  the  lime  sand  beds  on  Xihomua  Ran 
within  about  a  quarter  of  a  mile  of  the  railroad.  At  that  plao 
should  be  somewhat  thicker  than  at  the  pits  farther  down  the 
because  they  are  farther  back  down  the  dip.  They  have  dot 
been  somewhat  eroded,  hut  the  iiaee  measurements  given  at 
mus  Run  and  in  the  wells  at  localities  18  and  19  show  that  a 
ness  of  10  feet  or  more  of  lime  sand  maybe  expected  at  Woodt 
No  data  regarding  its  quality  are  available,  but  inferences  in 
drawn  from  its  former  rather  extensive  use.  The  deposits  on  I 
Creek  are  crossed  by  the  railroad  and  are  probably  the  most  u 
ble.  At  the  city  wells  Qocality  18)  the  lime  sand  is  covered 
feet  of  overburden. 

isTDUTxa  or  tomwaoi  j«d  vai,qk. 

The  average  thickness  of  the  greensand  marl  in  the  2.5-acre 
as  indicated  on  page  34,  is  about  32  feet.  The  average  potash  co 
weighted  according  to  the  thicknesses  represented  by  the  resp 
samples,  is  6.80  per  cent.  In  computing  this  average  the  thick 
employed  for  holes  6  and  7  were  those  of  which  the  respective  sa 
were  considered  representative,  as  indicated  in  the  records  of 
holes.  Thus  in  the  2.5-acre  tract  a  bed  of  greensand  32  feet  thi< 
containing  6.80  per  cent  of  potash  (K,0)  may  be  assumed, 
as  in  the  estimates  for  the  Salem  district,  the  weight  of  a  cubi 
of  greensand,  28  per  cent  being  allowed  for  voids,  is  assumed 
133  pounds.  Under  these  conditions  an  acre  at  the  selecte 
,,  ^.  43,560X32X133X0.068  „  „„ ,  _,  .  i.  , 
would  conttun  — '■ 2000 ~  6,300  tons  of  potash  ( 
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lie  overburden  in  the  sample  area  averages  about  10  feet  in  tliick- 
§.  Farther  east  it  is  undoubtedly  thicker.  To  the  west  the  over- 
den  is  irregularly  distributed,  and  its  thickness  would  have  to  be 
ennined  for  any  given  locality  but  should  not  be  excessive  within 
area  mapped  as  greensand. 

The  analyses  show  that  the  higher  and  lowermost  beds  have  some- 
al  less  potash  than  the  middle  beds  but  that  practically  all  are 
Me.  Water  stands  in  the  holes  within  a  few  feet  of  the  surface 
1  would  have  to  be  considered  in  any  plan  for  mining  the  green- 
id. 

[he  railroad  offers  at  present  the  most  feasible  means  of  transpor- 
ion.  The  map  shows  several  sites  that  could  be  utilized  along 
I  railroad  from  Woodstown  northward  toward  Swedesboro. 
Uem  Creek  below  Courses  Landing  and  the  canal  to  the  Delaware 
I  now  used  by  barges  for  general  freighting.  Between  Courses 
oding  and  Sharptown  the  creek  is  shallower  but  might  perhaps  be 
d  by  boats  or  scows  of  lighter  draft.  The  hills  south  of  the  creek 
1  west  of  Sharptown  apparently  afford  good  thicknesses  of  marl 
iiin  reach  of  water  transportation. 

ICUIJJOAHILL. 

rhe  steep  bluff  just  east  of  the  railroad  station  at  Mullica  Hill 
cality  24)  has  long  been  known  for  its  excellent  exposure  of  the 
Mil  bed  of  the  Navesink  marl  and  for  its  numerous  fossils.  The 
tion  (see  PI.  VI,  £)  is  as  follows: 

Section  of  Navesink  marl  near  station  at  Mullica  Hill. 

Feet. 

Greenaand  marl,  looec,  dark  green 7d: 

SheU  bed  with  more  or  lem  coherent  matrix  of  marl  and  cjuartz 

sand 3-4 

Yellow  amd 4 

Reddiflh-brown  sand  to  road  level 15± 

30i 
rhe  two  lower  beds  are  overwashed  with  marl  from  above  and  are 
ice  dark  colored.  The  veneer  of  marl  may  be  removed  by  scraping 
h  the  foot  and  the  yellow  sands  (Mount  Laurel)  exposed.  Many 
the  shells  are  as  much  as  4  or  5  inches  in  diameter. 
ifarl  was  formerly  dug  at  several  places  near  Mullica  Hill  and  was 
orably  regarded,  perhaps  because  of  its  relatively  high  content  of 
)ephoric  acid,  which,  according  to  two  analyses  cited  by  Cook,** 
L  as  high  as  3.48  and  3.60  per  cent.  A  sample  taken  by  W.  C. 
lien  on  the  Henry  Edwards  place,  2  miles  southwest  of  Mulhca 

Sook,  G.  U.,  OeolocF  of  New  Jeney,  p.  437, 1868. 
88a25''--22 i 
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Hill,  was  analyzed  in  Mia  taboratoiy  of  the  United  States  Geol 
Survey  and  found  to  contain  7.15  per  cent  of  potash.  'Hiegree 
at  this  locality  is  6  feet  or  mare  thick  and  is  overlain  by  15  to  2 
of  clay  and  gravel.'*  In  1916  some  50  tons  of  marl  was  ahipp- 
experimental  purpoees  from  the  pits  of  Mrs.  E.  B.  Sharp  OocaUt 
about  1.15  miles  S.  64°  E.  of  Mnllica  Hill  stAtioo.  The  lime  saa 
occurs  in  the  same  vicinity. 

Several  localities  near  Mullica  HJSl  and  Jeffeisoa  station 
visited  with  the  idea  of  selecting  a  dzilling  ute,  but  the  overb 
in  places  sufficiently  near  the  railroad  im)ved  to  be  too  thick  tt 
mit  hope  of  commercial  development. 


Hie  pits  near  Sewell  have  long  been  known  for  their  exc 
marl,  which  was  used  as  a  fertilizer.  More  recently  it  has  been 
for  experiments  in  extraction  of  potash.  Ibccellent  railroad  fac 
are  available,  and  there  are  extensive  areas  of  relatively  even  gi 
in  which  the  ovOTburden  does  not  seem  excessive,  lie  actoa 
drilled  at  Sewell  included  only  2.6  acres,  but  data  for  a  numi 
localities  within  a  radius  of  3  or  4  miles  of  Sewell  are  avaUaU 
may  conveniently  be  discussed  in  connection  with  the  results  i 
borings  of  the  cooperating  surveys.  Hiese  localities  are  the: 
included  in  the  Sewell  district. 

KDwasDasm. 

Relatively  recent  observations  by  the  State  geolo^t  on  bra 
of  Edwards  Run  2  to  3  miles  west  of  Sewell  show  the  exp< 
described  below. 
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8&iion  aUmg  road  at  locality  28. 

Flei0tocene  gravel.  Feet. 

Uiocene  clay,  Kirkwood 2 

Vincentown,  more  or  leas  marly 5 

Terebratula  shell  bed.  elevation  about  70  foot. 

HomerBtown  marl  down  to  flood  plain 15^= 

22 .1: 

These  exposures  are  typical  of  the  partial  sections  available  here 
nd  there  through  the  marl  belt. 

BA&HBBO&O. 

Several  well  records  give  an  idea  of  the  thickness  of  the  marl  and 
8  overburden  near  Bamsboro. 


Record  of  well  cf  John  Shutes,  near  Bamsboro,'^ 
[Etormtion,  190 feet;  depth,  140 feet;  water  riHcs  within  About  50  feet  of  siiirfacc.] 


Utfali  qoiclEsand 

wmnanuirl 

MnQhte  marl 

larock 

irk  sand 

Hxt  gravel  with  water . 


Feft. 


55 
35 
15 
2 
10 
23 


Depth. 


Formation. 


Ftd. 


Vi  I  ( Kirk\vood?] 
(If)  ) 

[IIoriierstownandNav- 
csijik.] 


ia-» 

107 


117   uNfount     Laurel     and 
140  /    W'euonah.] 


■New  Jersey  Geol.  Survey  Ann.  Rept.  for  1806,  p.  131,  is<r7. 

Record  of  n^elU  of  Dilhs  Bros.y  locality  29 y  imir  Banishoro.^ 

boat  half  a  mile  south  of  crossroads  In  Bamsboro;  two  wells:  rlovation,  iiboiit  100  foot;  depths,  110  and  170 

feet.    Haines  Bros.,  drillers.) 


ntwesoQ 

nnciKtilored  sand 

ukday; "  no  greensand  nor  other  microorganism^" 

nht-grcen  man 

luty  green  marl;  lower  10  feet  with  coarser  quartzose  sand 

xraoLS. 

n  J  sand  with  a  few  clay  seams;  PeUmvUa  at  95  and  10.'> 

m:  ab'mdance  of  water  at  110  feet . 

Qdd7saud>  clay 


Fi(t. 
5 
34 
^5 
20 
2.-) 

70 

15 


Depth. 


F(tt. 


Formation. 


5 


ft  igi}f  Kirkwood?! 

00 
So 


loo 
170 


[Vinoentown(?)toNav 
csink.] 


*  N'nr  Jersey  Geol.  Survey  Ann.  Rept.  for  ISfX,  p.  130,  1h97. 
^  Reonrd  evidently  erroneous. 

J.  L.  North  kindly  furnished  records  for  the  wolls  of  Charles  Dilks 
1(1  Isftac  DilkS;  said  to  be  175  and  135  feet  deep  respectively.  As 
10  two  records  are  Mmilar  only  the  first  is  given. 
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Remrdo/vell  of  Charlet  DiOi,  at  loeaii^  t9a,  tkne-fotatkt  t/a  miit  aowA  o^  Ba 


Tbkk 

DtptiL 

doiMtl 

Fat. 
W 
00 

J^rt. 
100 

iSSS^. 

va  i^ssi^-" 

This  record  differs  considerably  from  the  provioiisly  pul 
record  of  the  same  well  given  above.  It  maj  be  noted,  ho 
that  the  Belemnitea,  a  form  characteristic  of  the  basal  part 
Navesink,  which  occurs  at  105  feet  in  the  first  record,  corref 
in  position  with  the  base  of  the  shale  in  the  second  record,  an 
in  both  records  marl  begins  at  40  feet.  Either  the  marl  is  unu 
thick  or  it  includes  a  ^aucouitic  portion  of  the  Vincentown  san 

Record  of  well  of  Dt.  W.  P.  ChatfOTUal  hcalilg  M,  Barn^ioro. 

[Depth,  IM  feel.    J.  L.  rjortli,  drlHei 


Thick- 

DBplb. 

rocnuU 

""i 

so 

30 

Fal. 
38 

m 

149 

NBVrtdnk. 

A  well  at  locality  31,  about  a  quarter  of  a  mile  farther  west 
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J.  L.  North  furnishes  the  following  record  for  the  well  of  James 
Jessup.  The  discrepancy  between  the  two  records  illustrates  a 
difficulty  sometimes  experienced  in  trying  to  procure  accurate  well 
data.  From  either  record  it  is  evident,  however,  that  greensand 
marl  in  commercial  quantity  is  probably  present. 

Record  of  well  of  James  Jessup,  near  Bamsboro. 
[Elevatian,  90±  feet;  depth,  333  feet;  according  to  J.  L.  North,  informant.] 


Thick- 
ness. 

Depth. 

floO. 

Fed. 
3 
80 

aoo 

40 
10 

Fed. 
3 

IM 

K3 

HMkckT 

283 

Ihfbtafiknnd.. 

323 

Oomgrnniili-gn 

ly  flind 

333 

BOLES  8  TO  10. 

Three  holes,  Nos.  8  to  10,  were  sunk  on  the  property  of  the  West 
Jersey  Marl  &  Transportation  Co.  east  of  the  railroad  track  half 
A  mile  south  of  the  siation.  Their  location  is  indicated  on  the  map 
of  the  company's  property  (fig.  4),  drawn  about  1890  by  J.  C.  Voorhies, 
secretary,  and  kindly  loaned  by  him  for  use  in  this  report.  The 
records  of  these  hdles  follow. 
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R§oordi  tfkoUt  tn  Sewell  dutriel. 


lOfeKaMtofetDtcr 
J.  L.Nortk,diffl«B4 


..  Co.,  ftt  SctraO,  9,7«0  fMt  loiiUiiMt  of  Mnt«  Um  of  nfl- 
Sl0v»tlanofiiirtooe,about7OfMi.   R.K.Banqr,aiiAljBt. 


sandT  day,  wttli  fnr  piMblti. 
Bajuli  iMm  Mt  tap.  with  a 
•bblM  M  much  M  ImdiM  In 
t  pebblofuid  daqMr-yaDow 
rt. 

rary  dayey  and  mlcaceooi, 
)  odMn  SimIt  hfMtAi  white 
scar  in  tha  yaUow  to  daip 
atefial;  water  hearlngat bate, 
srayiih  to  oUvagraan  and 

inarteandftenoonite. 


rmyiah  ffwn*  chij«f - 

euow  olive,  Ttiy  cteycy 

lUvagraen.  mr  dayey  and 
Dow  nMcka  oflranogdde. 
acted  <uy  in  ditvin  G^indv; 
et  In  trao^  as  dMdc 
v«ry  dayey.  yigow^va; 
THntaini  considerabia  yellow 

hIarJdith  to  grayiah  crean, 
Bday. 

MhStm 

rtiil.  wltii  moch  Ught-fraen 
1  this  intcrral  became  mixed 
illowiah  matertal  by  accident 

This  interval  thenfoie  es- 
pies. 

iipper  part  light  green  and 
»  feet  DecQine  more  mealy  in 
ger  prpportten  of jdaQoanne, 
ew  pieces  of  sheu.   Sample 
retool;  ]i-a6a,8ameintanral, 
1  wet  as  cheek, 
mllar  to  above,  not  sampled. . 
irownish  black  or  ehooolate- 
Bxtured,  ODO  roimded  pebble 
iameter  noted, 
rown,  with  some  mingling  of 

beds, 
dkooolate-colored,  with  some 

neen.  Sample  M-88  taken 
in  M-38a  taken  wet  as  check, 
cownish  to  black,  similar  to 

Bumilar  to  last  but  contain 
and  an  increasing  proportion 

black  to  grayish  black;  oon- 
B  quarts  sand  and  the  rice 
x*  no  shell. 

kelast 

quarts  sand,  glaiinontte,  and 
tnpkaea,  Engfrm,  BeUmmi- 
oivivianito. 
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3 

11 
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11 
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6   6 
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6    3 
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10  11 

11  1 

IS 
14    4 

lA    3 

19    0 

85 
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27 
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No.  of 


11-80 


M-ao 
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\M-33 
M-88 


M-84 
M-85 


KfO. 


PereenL 


82 

88 
88   6 

34 

36 
41 
48    3 

48    0 


48  10 
40    1 


/M-30 
\M-86a 


H-37 

M-87a 

/1I-38 
\M-38a 

M-80 

M-40 

M-41 


8.54 


4.54 

&80 
5.08 

ft.7D 


7.25 
7.40 


Fonnatkm. 


7.71 
7.35 


0.30 

7.62 

0.41 
6wl8 

6u88 
5.50 
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Recent. 
Pleistoosoe. 


IQrkwGod. 


Homeistown. 


Do. 


Do. 
Do. 

Do. 


Do. 

Do. 
Do. 


Do. 
Do. 


Naveslnk. 
Do. 


Do. 

Do. 
Do. 

Do. 
Do. 

Do. 


Do. 
Do. 


POTASH  IX  THK  ( 


^ri.  nTjuu.1   runs*  r.iicri.  wi^  tarn 

:i^':>t:tvT:.ai;^       ".  ....■ 

arL?:fxr:n   >  i  ■  ili     i   I'nal  i  ■iifli  ii  ■ 


»  Sol'  L«  H.-:  r«,T  ■ 


i  u    v-a       «.«  I 


M-c.      :.n   Xsn 


t.»  ,  IM. 


I         «1  1 


WWELli  JWHaiOT. 


49 


I  fly  a8»  hdto  19. 

17«tJfnQjllBii4kTniiaportotionCa,About875feetN.  44*E.fh)mliole8.   Xlevatlonor 
•orteMaboatWiMl.   R.K.Bid]ty,niAlyit.   J. L. North, drilkr.] 


nloam 
tSBftttared 
layey  aand.  t 
with  pebbMB  M  Uife 
wstff  bttfing. 
and  gray  banoAd,  floe  textured, 
mleaoMiu,  beocmiiig  purpUah  in 


1  ptbbleB  in  Usht-yeUow 
id.  then  daaer-yellow 
>bIeB  M  Urn  as  2  incheB 


ids,  Uaddsh 


rather  stiff 
or  oU^e- 


e  pebbles 
red  down 


OS,  MaeWBii  Been,  rau 
no  ooddisea  la^Br  oi 
at  boles  8  and  9.  Three 
havinf  probably  foOowc 

ds,  deep  Unlsh  to  grayish  green, 

is.  dark  or  jpayish  green,  mealy 
niiar  to  11-^  bat  lower  6  inohes 


Is  similar  to  M-«8 

Bds,  Ghooolate  mail,  brownish 
BOOM  streaks  of  Kmb  material, 
I  teacture  but  with  considerable 


is,  chocolate  marl 

ds  similar  to  M-M  but  eontain- 
rains  of  oaveL  small  manastte 
and  eonnderabie  brown  day. 
]s  similar  to  above  but  contain- 
;s  of  shell,  day  pellets,  and  sam»> 
proportions  m  paveL 
OS  necnming  inenastngly  sandy. 
Lst  ofglanoonite  with  quarts  sand, 
oonerettons.  small  fragments  el 

Eitals  of  vivianite. 
,  compact,  hard  mixture  of  day. 
I,  and  glauoonite  with  grsTel 

Is  similar  to  above  bat  somewhat 

»  gravd  and  quarts  sand  in  in- 

portion. 

Is  similar  to  last  but  with  fini- 

11  and jMjyper  and  salt  color.   At 

Its  of  BuemniUOn  appear. 
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8 
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4    1 
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4    7 
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7  4 

8  3 


1    2 


2    6 


2    7 


Depth. 


Ft.  in. 

8 

8    7 


7    8 


8    8 


15 
20 


24  7 

25  1 


FMd 
No.  of 
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M-51 

M-52 
M-53 


32    5  I    M-56 
35    8  i 


36    5 


87    7 


40 


42    7 


M-57 


43 


KtO. 


Per  cent 


3.H3 

8.60 
7.63 


7.52 
6.85 


6.57 
6.90 


Formation. 


Recent. 
Pleistocene. 


Kirkwood. 


Homtfstown. 


Da 
Da 


Da 

Nayesink. 


Da 
Da 

Da 

Da 
Da 
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Loealtt)'.* 

Qtww 
burden. 

Bulk 
nutfL 

Oreen 
nurl. 

Locality/s 

Over- 
burdiii. 

Bank 
marl. 

Orera 
marl. 

I 

J*!  in. 
14   0 
18 
21 
18 
12 
21 
lb 
21 

12   8 
10 
10 
16 
18 
12 

Ft  Hl 
12  e 

9 

0 
18 
12 

Ft.  in. 
8  0 
7 
7 
7 
6 

15.. 
Itb. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 

Ft,  in. 
12 
22 

6 
19 
19 

6 

9 

8 

5 

5 
16 

Ft.  in. 

12 

Ft.  in. 
7 

t 

3 

0 
14 
15 
11 

12 
4 
5 
5 

14 

6 

4 

9 

I» 

7 

14 
10 
9   6 
18   6 
11 
12 
11 
12 

7 
6 
7 
7 
7 
7 
7 
7 

t 

9 

10 

11 

11 

Average 

M. 

13  10 

CIO    1 

ff.    11 

1 

•  Locality  numbers  refer  to  figure  4. 


^  Did  not  reach  marl. 


c  Averatjo  for  23  localities. 


These  holes  all  stopped  at  or  above  the  chocolate  marl,  which,  be- 
cause of  its  astringent  qualities,  was  not  considered  desirable  for 
agricultural  use.  The  analyses  of  the  chocolate  marl  at  holes  8  to 
10  show  that  it  contains  less  potash  than  either  the  bank  marl  or  the 
green  marl  but  probably  enough  for  commercial  recovery  by  any  proc- 
ess operative  for  the  other  two  beds. 

The  average  thickness  of  the  overburden  in  the  borings  made  by 
the  company  is  nearly  2  feet  greater  than  that  for  the  2.5-acre  tract 
represented  by  holes  8  to  10,  and  that  of  the  bank  marl  1  foot  9  inches 
greater,  but  that  for  the  green  marl  is  nearly  4  feet  less. 


SEWZLL  MARL  Prr. 


The  large  pit  belonging  to  the  West  Jersey  Marl  &  Transportation 
Co.  is  shown  in  figure  4  and  as  locality  36  on  Plate  I.  Much  of  the 
pit  is  now  overgrown  and  more  or  less  slumped,  but  marl  has  been 
dug  at  the  northwest  comer  (see  PL  VIII,  B) ,  where  the  following 
section  is  exposed  and  available  for  sampling. 

Section  of  pit  of  Wut  Jeney  Marl  <k  Transportation  Co.,  near  Sewell  (locality  S6), 

[R.  K.  Bailey,  analyst.) 


Old  filling 

S'^i^Bh^ireen  (bank)  mad '. 

gVvt^n&amul 

Wfrecninarl. 
i)irkSiii<h 


-^-^Jiiish<«reflaiiiarl 

JMUotaiMeeamari 

Art  UulalMren  marl 

iHutoboool^e^xownxiiail 

(MDflrilsample  nm  of  mine,  blue  to  cray 


Thick- 
ness. 


Ft.  in. 
5  9 
1 
4 
1 
1 


Depth. 


9 
6 


6 
6 


Ft.  in, 
5    9 

11 
13 
14 
14 
16 
16 


9 
8 


6 
0 


Field 

Naof 

sample. 


M-59 
M-61 


M-00 


M-62 
M-63 


KsO. 


Percent. 


7.64 
7.89 


7.88 


6.73 
7.80 
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The  samples  were  collected  as  typical  of  the  freshly  dng  ma 
of  the  respective  kinds.  The  analyaes  run  higher  than  the 
age  of  the  analyses  of  samples  of  similar  beds  from  holes  8  U 
though  they  are  matched  by  analyses  of  individual  samples 
those  holes.  Probably  all  the  marl  now  dug  in  this  pit  corresp 
with  the  green  marl  at  holes  8  to  10.  Xone  of  the  stiff,  clayey  c 
green  marl  found  at  those  holes  appears  in  the  sampled  part  o: 
pit. 

The  overburden  at  older  exposures  on  the  east  and  southeast  : 
of  the  pit  is  12  to  15  feet  thick  and  includes  a  little  Kirkwood . 
beneath  the  Pleistocene  sand  and  gravel.  Locally  a  thin  bed  of: 
and  grave!  cemented  with  oxide  of  iron  (ironstone)  occurs  ben 
the  Pleistocene.  Westward  from  the  pit  the  overburden  incn 
to  10  or  15  feet. 

WELL  DATA. 

Several  wells  in  t^  vicinity  of  Sewell  give  further  data  on 
thickness  of  the  marl  and  the  amount  and  character  ot  the  ( 
burden.  They  also  indicate  water-bearing  beds,  which  mig^ 
of  use  to  cgmpanies  interested  in  devaloping  the  mari.  The  w 
is  indebted  to  M.  W.  Twitchell  for  the  following  record  of  the  w( 
F.  J.  Anspach. 

Record  of  veil  i^F.  J.  AntpaA.ruvSewlUloeality  37). 

|ODCIwinHfll,«>l<>ltb*HMitii*nad.    BIVntlcD,  es KM;  d^pU,  Ol t«t.l 
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The  water  at  406  to  420  feet  is  utilized  and  is  reported  as  pure,  soft, 
dd  satisfactory  in  every  respect.    On  pumping  40  gallons  a  minute 
le  water  stands  at  77  feet  below  the  surface. 
The  record  shows  39  feet  of  the  combined  Homerstown  and  Nave- 
ink  marls  beneath  an  overburden  of  17  feet  of  gravel,  sand,  and  clay. 

Record  of  well  of  J.  L,  Norths  at  Sewell  (locality  38). 

About  021  mile  N.  79*  E.  of  railroad  station,  in  an^e  formed  bv  two  streets.    Elevation,  about  82  feet; 

depth,  336  feet.    J.X.  North,  informant.] 

Formation. 


OaBNTcIlovmid 

RMytooirmid 

IteL. 

Safe,  marly,  with  acme  shells 

Tdoir  gravel;  very  Inmy  water 

tBa|^choeolat»cQloredday 

WUta  quarts  sand  with  considerable  "hard  coal"  (glaoco- 
Bttef)  aboat  the  sixe  of  buckwheat;  water  rose  within 
•  festofsuctece. 


Thick- 
ness. 

Depth. 

Feet. 

Feet. 

10 

10 

30 

40 

38 

78 

20 

98 

23 

121 

200 

321 

15 

336 

Pleistocene. 
Klrkwood  (?). 
Homerstown  and 

Navcsink. 
Mount     Laurel     and 

Wenonah. 
Marshalltown  to  Mor- 

chant\'il]o. 
Magothy  (7). 


} 


The  overburden  at  this  well  is  40  feet  thick,  and  the  marl  apparently 
58  feet  thick. 

A  well  sunk  for  George  B.  Hurff  at  locality  39,  near  the  North  well, 
shows  a  similar  record. 

The  well  of  David  T.  Locke  at  locality  40,  in  tho  same  general 
vicinity,  shows  a  somewhat  different  record. 

Record  of  veil  of  David  T.  Locke^  at  Sewell  {locality  40), 
[J.  L.  North,  driller  and  informant] 


^Bdaodday 

SBemarlV. *.'."'.'.'.'.*.'.'.'.*  .'.'.'.*. 

^KQiat»4H)lored  shale 

unatsand;  plenty  of  water 


Thick- 
ness. 


Fret. 
25 
10 
25 
11 
14 


Depth. 


Feet. 
25 
35 
60 
71 
85 


Formation. 


Pleistocene  (7). 

Kirkwood  (>). 
\Uornerstown  and 
/    Navwlnk  (7). 

Mount  Laurel  (7). 


The  "greenland  clay"  is  probably  reworked  glauconitic  material. 
The  well  may  stop  in  the  lower  Navesink  but  probably  stops  in  the 
top  of  the  Mount  Laurel.  With  these  interpretations  there  would 
be  35  feet  of  overburden  and  nearly  50  feet  of  marl.  If  this  location 
8  correct  the  little  knoll  north  of  tho  well  should  be  included  in  the 
Teensand  belt  instead  of  with  the  pre-Navesink  formations  as 
lapped. 
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A  test  well  sunk  near  Sewell  tor  the  town  of  Woodbuiy  gives  « 
record  interpreted  by  Twitchell  ob  follows : 

Raard  o/aell/or  toim  of  Woodbvry,  near  Stmll  (loealiti/  41). 

lAboDt  llir«r-touTtha  c(  a  mile  norttuut  cf  BavsQ  aloac  itrltB  ot  fomulloas.    EleTaflon.  I3lmt(ts 
depth, 383 tMt.    A[tMl*nWii]rbTlllli«CD.,drllleT.] 


Thlek- 

Depth. 

,™,^. 

Ful. 
a 

153 
48 

Fat. 
7i 
S2 
TBS 

va 

SHI"- 

tUcotlvudlUrt.^ 

The  town  of  Woodbury  now  has  in  this  vicinity  a  group  of  w^ 
10-inch  wells,  according  to  J.  L.  North,  who  has  kindly  indicated 
dieir  positions  as  shown  on  the  map  (PI.  I).  As  above  interpreted 
the  thickness  of  the  overburden  is  not  excessive,  but  the  thickneaa 
of  the  marl  is  unusual. 

The  records  and  locations  of  the  three  following  wells  were  fiB^ 
nished  bj  J.  L.  North. 

Record  of  tctll  n/  John  Sdmtidt,  near  Solina  (toeofity  4ta). 
(EIsTOtioD,  sbDut  ao  het.l 
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Reeord  of  well  cf  Thomaa  BurroughSt  near  Hurffville  {locality  4ib). 

■ 

CElflvsttoi,  ftbout  90  foot.] 


QnvfL 

Tdlow  fine  sand. 
Gmanurl 


OajMnd 

8Ui 

Oicn  eovse  rice  gravel  full  of  Belemniua. 


rhlck- 

llOSS. 

Depth. 

Feet. 

Feet. 

10 

in 

50 

00 

60 

120 

4 

121 

ft 
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2 

i:i2 

15 

147 

Formation. 


PleLstoceno. 
Kirkwood. 

[V 1 11  c  e  n  t  o  w  n(7)  to 
Navesink. 

Moiint  I^urol  and  Wfr* 
lion  all. 


This  record  corresponds  fairly  well  with  the  preceding, 
oentown  is  not  distinguished  but  is  probably  present. 

Record  of  well  of  Felix  BMj  at  Fainiew  (locality  41c), 

[ElevatioQ,  about  125  foot.] 


The  Vin- 


tene^Til. 
TflbnaDd.. 
Gnmnari... 


V«y  Ane  Mack  and  white  sand. 

Gfeeidav 

Hudihale 

Come  vhite  sand 


Thick- 
ness. 

Depth. 

Fe€t. 

Feet, 

28 

28 

35 

63 

30 

93 

40 

133 

23 

156 

5 

161 

It 

175   J 

Formation. 


Plr»Lstocono. 
Kirkwoml  (?). 
Unrnerstown    and 

Xavco.ink. 

Motint      Lmirol     and 
Wcnonuh  (?). 


The  formations  are  not  clearly  distinguishable  from  these  records, 
but  they  indicate  the  continuity  of  the  marl  in  considerable  thick- 
ness, though  the  overburden  is  heavy. 

Two  wells  at  Pitman  show  the  amount  and  charac^ter  of  the  over- 
burden and  the  thickness  of  the  marl  in  that  district. 


Record  o/toell  in  camp-meeting  grounds  at  Pitman  (locality  42)  fl 

I^^ooe^hlid  of  a  mile  soutliwent  of  railnNul  station,  on  nearly  tho  lowest  fnx)und  in  the  area,  at  west 

edge  of  groTB.    Elevation,  110  feet.    Iloincs  Bros.,  drillors.] 


JNtfeioUyete. I 

^as»calond  sand  and  sandy  clay , 

gKk  day.  nearly  black 

Jmosnlime  sand ! 

Onauand  marl  with  Foramiuifcra  and  fragments  of  shell, 


^IWDbably  rcrcbnstais. 
wnsand 


marl,  less  abdl. 

wiycy  greensand 

Hiyeysand. 


Qmy  mart,  Bctamiltetand  ponderous  shells 

YcOowish  sand  with  some  elayf  Belemnttei  and  fragments  of 

sbeD. 
If edimm  ooane  dear  sand  with  water 
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li 
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[Mount     lAurel    and 
Wenonah.] 


«  New  Jersey  Oeol.  Bunrey  Ami.  Rept.  for  1890,  p.  128, 1807. 
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A  well  sunk  for  the  town  of  Pitman  on  the  east  side  of  the  railraad 
at  locality  43,  not  far  from  the  well  just  described,  was  drilled  to  ■ 
depth  of  507  feet.  For  the  first  190  feet  its  record  was  prscticallj 
identical  with  the  other."  ' 

A  third  well  drilled  in  the  same  general  -vicinity,  for  R.  H.  Comey, 
started  at  an  elevation  ori30  feet  and  penetrated  bryozoan  lime  sand 
between  depths  of  115  and  125  feet.  Greensand  was  found  hetwHB 
depths  of  125  and  IGO  feet,  and  coarse  water-bearing  gravels  froa 
160  to  180  feet." 

These  wells  show  that  at  Pitman  lime  sand  10  to  20  feet  thick  ud 
greensand  35  to  50  feet  thick  lie  beneath  Tertiary  and  Quatemsry 
deposits  from  70  to  115  feet  or  more  thick. 

OIKSK  DATA. 

The  Kern  pits,  which  lie  on  the  east  side  of  Chestnut  Brandi, 
about  1.5  miles  above  Sewell  flocality  44),  were  visited  in  1917  by 
Dr.  Kummel,  from  whose  notes  the  following  data  were  obtained. 
There  is  a  very  large  opening,  and  the  floor  is  overgrown  with  tree! 
6  inches  or  more  in  diameter.  The  bank  is  very  high.  Marl  prolh 
ably  rises  about  5  feet  above  the  floor.  Where  the  pit  is  most 
swampy  the  marl  has  15  to  25  feet  of  overburden  consisting  of  ^Hmt 
10  feet  of  yellow  gravel,  underlain  by  Kirkwood  sand. 

On  the  map  of  1866  is  shown  a  railroad  running  to  these  pite  and 
marked  "W.  J.  K.  R."  In  the  annual  report  of  the  State  geologid 
for  1886,  page  17S,  it  is  stated  that  "southeast  of  Bamsboro  in 
Gloucester  County,  on  the  south  branch  of  Mantua  Creek,  are  iiD- 
portant  marl  pits,  one  of  which  is  worked  by  the  West  Jersey  Uari 
Co.  in  a  layer  containing  12  feet  of  green  marl." 
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In  digging  layers  A,  B,  and  C  are  thrown  away.  The  base  of 
layer  D  is  the  level  of  the  uneven  floor.  Marl  is  dug  in  layer  E,  8 
feet  below  this  level,  but  at  the  time  when  these  observations  were 
made  only  layer  D  was  being  taken.  Near  by  was  a  worked  out 
pit  in  layer  E  full  of  water.  When  visited  in  November,  1918,  by 
Dr.  EQmmel  and  the  writer  the  Davis  pit  was  inactive  and  badly 
dninped. 

On  the  William  Wenzell  place,  just  we^t  of  Sewell,  10  feet  of  green- 
ttndis  overlain  by  8  to  10  feet  of  clay  and  gravel.  A  sample  of  the 
greensand  collected  by  W.  C.  Phalon  was  analyzed  in  the  laboratories 
dthe  United  States  Geological  Survey  and  found  to  contain  7.09  per 
cent  of  potash.^" 

UME  BAXTD, 

At  locality  46,  south  of  the  road  from  Sewell  to  Bamsboro  and  west 
^  the  creek,  there  is  an  exposure  of  8  to  4  feet  of  lime  sand.  At 
locality  47,  near  HurfTville,  some  old  pits  in  the  VincentowTi  sand 
▼ere  visited  in  1915  by  Dr.  Kiimmel,  who  found  them  slumped  and 
ovetgrown.  In  a  circular  published  in  1903  these  pits  were  cited 
tsa  good  locality,  and  in  the  annual  report  of  the  State  geologist 
for  1886,  page  178,  a  section  measured  at  those  pits  showed  9  feet 
of  lime  sand  and  13  feet  of  greensaud  marl.  These  two  localities 
fomish  the  exposures  of  the  lime  sand  nearest  to  Sewell.  It  prob- 
•Uy  underlies  the  surface  from  half  a  mile  to  a  mile  south  of  the 
West  Jersey  Marl  &  Transportation  Co/s  pit,  but  the  overburden 
18  doubtless  thicker  than  15  feet.  No  data  regarding  the  quality 
^  this  lime  sand  are  available. 

S8TZKATES  OF  TOirHAGE  AND  VALI7E. 

Prom  the  data  given  on  page  50,  the  average  thickness  of  the  marl 
ID  the  2.5-acre  tract  near  Sewell  may  be  taken  as  34  feet  and  its 
*^erage  potash  content  as  6.50  per  cent.  On  the  assumption,  as  in 
previous  estimates,  that  the  w^eight  of  the  greensand,  28  per  cent 
oring  allowed  for  voids,  is  133  pounds  per  cubic  foot,  an  acre  in  the 

sna«;fi  J  *^  *          ij          *  •     43,560X34X133X0.065     ^  .^^  ^ 
specified  tract  would  contain  — «  ooo ^  6,400  tons 

^potash  (K3O),  and  the  2.5  acres  would  contain  16,000  tons.     With 

•0  80  per  cent  recovery  and  a  price  of  $2.50  per  unit  of  20  pounds 

(March,  1920),  the  potash  in  a  ton  of  greensand  would  be  worth  $13 

«ih1  that  in  an  acre  of  ground  would  be  worth  81,280,000.    At  the 

znore  probable  price  of  $1.50  per  unit  the  same  quantities  of  potash 

would   be   worth    $7.80    and    $768,000,   respectively.     The  values 

^Ven  for  the  potash  are  purely  hypothetical,  as  they  are  dependent 

V  Ashley,  O.  H.,  Notes  on  the  greensand  rloposits  of  the  eastern  United  States:  U.  S.  Geol.  Survey 
lull.  660,  pp.  40,  47, 1918. 
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upon  successful  extraction  of  the  potash  by  processes  not  jt 
mercially  demonstrated. 

As  previously  explained,  the  marl  beds  are  beveled  off  by 
along  the  north  boundary  of  the  belt,  but  along  the  southeast 
their  thickness  is  probably  as  much  as  50  feet.  The  well  : 
and  other  data  indicate  that  greensand  marl  is  present,  except 
locally  eroded,  throughout  the  portion  of  the  belt  included 
Sewdl  district  and  that  it  may  be  expected  to  maintain  ■ 
uniform  thickness  along  the  strike. 

1TTILIZA.TI0R  07  THX  DZPOBITB. 

The  thickness  of  the  overbiirden  in  the  2.5-acre  tract  ai 
about  9  feet.  At  the  borings  made  by  the  West  Jersey  1 
Transportation  Co.  the  aversge  thickness  of  the  overburdi 
about  14  feet.  Thus  in  the  yicinity  of  Sewell  there  appeal 
considerable  areas  in  which  the  overburden  is  less  than  15  fe 

There  is  no  water  transportation  within  suitable  distanc 
Sewell,  but  excellent  railroad  service  is  available.  Possibly  1 
Creek  could  be  utilized  below  West  Landing  for  the  marl  beds 
a  mile  south  of  Mantua. 

Marl  of  suitable  quality  is  present  in  sufficient  quantit 
Sewell  to  justify  large-scale  operations  and  can  be  worked  i 
pits  by  steam  shovels  or  other  types  of  excavators.  Water  is 
near  the  surface  in  Sewell  as  in  some  of  the  other  localities 
but  would  be  encountered  in  handling  tho  green  and  cho 
colored  beds. 

The  analyses  show  that  the  green  marl  contains  about  1.5  p 
more  potash  than  the  bank  or  chocolate  marls  but  that  all  U 
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Hie  pitB  in  this  Yicinity  are  now  largely  filled  in  and  swampy. 
In  1918  the  writer,  with  Dr.  Kfimmel,  visited  a  locality  about  a 
quarter  of  a  mile  farther  up  the  creek.  Here,  beneath  15  to  20  feet 
of  Pleistocene  sand  and  gravel,  about  4  or  5  feet  of  lime  sand  overlies 
the  greensand  marl,  about  5  feet  above  the  level  of  the  swamp.  The 
shell  bed  is  absent.  According  to  data  at  the  office  of  the  State  geolo- 
giit  good  exposures  of  black  greensand  marl,  representing  10  feet  of 
the  Homerstown,  occur  at  locality  49,  about  1  mile  northwest  of 
Good  Intent,  beside  the  road. 

The  marl  is  exposed  in  the  fields  in  the  valley  between  Blackwood 
ind  Blenheim,  close  to  the  railroad.  This  might  be  a  suitable  place 
for  commercial  development,  but  the  full  thickness  of  the  marl  is 
probably  ziot  present.  That  the  marl  is  present  in  considerable 
thickness  at  Blackwood  is  shown  by  the  record  of  two  wells  sunk 
ibout  2,000  feet  apart  for  F.  Pine  and  H.  Runkel.  The  localities 
of  these  wells  are  not  given,  but  their  records  are  very  similar,  except 
ihat  the  Pine  well  starts  at  a  somewhat  lower  elevation  and  is  a 
fitde  deeper.*"  Its  record,  as  furnished  by  M.  W.  Twitchell,  is  as 
foDows: 

Record  of  well  oj  F.  Pine  at  Blackwood. 
[E]0?Btlon,  50  feet.    F.  E.  McCann,  driller .1 
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A  well  sunk  at  Greenloch,  about  seven-eighths  of  a  mile  southeast 
the  Camden  County  asylum,  gives  the  following  record: 

Record  of  weU  ofS.  R.  BaUman  (f),  near  Greenloch  (locality  50). 

[EtoraUon.  45  feet.    J.  L.  North,  driller.] 
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and 


The  Pine  well,  which  does  not  afford  a  complete  section,  shows 
44  feet  of  marl.    The  Bateman  well,  which  apparently  gives  a  com- 


■  N«w  Imnmf  Q«oL  lorvcj  Aim.  Bept.  for  1901,  p.  88, 1908. 
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ptete  section,  though  the  lower  shell  bed  seems  to  be  not  W' 
Teloped,  shows  59  feet  of  marl. 

No  recent  data  are  available  r^arding  the  quditj  of  the  n 
Blackwood,  but  it  is  probable  that  other  conditions  being  fav 
its  quality  would  justify  conunercial  development. 

The  lime  sand  occurs  along  the  stream  valleys  above  Black 
as  shown  on  the  map.  Dr.  Kiimmel  notes  a  good  exposure  o 
locaUty  51,  by  the  road  at  the  pumping  station,  about  half  i 
northwest  of  Greooloch,  where  it  consists  of  a  mass  of  Bryozc 
other  fossils  and  is  covered  by  a  reddish  clayey  residual  soil. 

A  well  at  Asyla,  half  a  mile  northwest  of  Greenloch,  shows  35 
greensand,  including  the  Terebratula  bed,  beneath  5  feet  of  s 
soil  that  contains  occasional  fragments  of  Ume-sand  rock." 
SOMBBDALB  DX8TBKTI. 

OUtOnOB  OTSTRS. 
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Reeordt  qfhoUi  in  SomerdaU  diatriet. 

UaMj  tt.  iMie  11. 

MeMldi— I,gOftfit  north  of  Someidale  Avenue  and  210  feet  west  of  railroed  at  SomenUle 
ElavBtion  of  surface,  about  85  feet.    R.  K.  Bailey,  analyst;  S.  J.  Taylor,  driller.] 
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IiMttHty  S4,  WIe  11. 

toMB  IfoMlolifteL  8qaiaidala»^330  fMt  8. 874*  E.  from  center  of  line  between  holes  11  and  12. 
£]0T»tlon of soraioe, about m fMt.   R. K. saUey, analyst; S.J. Taylor, driller.] 
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For  comparison  with  other  localities  the  data  furnished  by  h 
11  to  13  are  summarized  below. 
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material  appears  to  be  a  local  deposit  of  Quaternary  ago  which 
contains  too  little  potash  to  be  of  commercial  interest. 

WEIX  DATA. 

A  nomber  of  wells  sunk  within  a  radius  of  2  or  3  miles  of  Somerdale 
throw  additional  light  on  the  thickness  and  character  of  the  over- 
burden and  the  thickness  of  the  marl  in  the  Somerdale  district.  At 
Magnolia  a  weU  drilled  near  the  station  "  showed  4  feet  of  over- 
Irarden  consisting  of  yellow  clay  and  sand  succeeded  by  32  feet  of 
'blue''  marl  underlain  by  water-bearing  sands  and  other  strata  to 
the  depth  of  91  feet.  A  well  drilled  for  Walter  Hunt  ^^  about  three- 
qoarters  of  a  mile  northwest  of  Kirkwood  station  (locahty  56?), 
dK)ws  50  feet  of  greensand  marl  beneath  44  feet  of  yellow  quick- 
sand, and  a  second  well,^^  described  as  1  mile  south-southeast  of  the 
well  just  cited,  shows  30  feet  of  ''black  mud*'  (greensand?)  and 
12  feet  of  green  marl  beneath  50  feet  of  yellow  quicksand. 

The  well  at  the  Stratford  House,  nearly  midway  between  Eark- 
wood  station  and  Stratford  station  and  on  nearly  the  highest  ground, 
famishes  the  following  record :  ^ 

Record  of  well  at  Stratford  Ilouse,  near  Kirhwood  (locality  .57). 
fElevatloD,  100  feet.    Water  ittes  within  Al  feet  of  surface.] 
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If  the  above  record  is  properly  interpreted  there  is  45  feet  of  marl 
beneath  48  feet  of  overburden. 

At  Laurel  Springs  a  well  drilled  southwest  of  the  railroad,  near  the 
millpond,  for  Joseph  Eldridge  '*  sliows  the  following  record: 

■  New  Jeney  QaoL  Surrey  Ann.  Kept,  for  1891,  p.  197, 1805. 
"  Idem  for  1901,  p.  86, 1902. 

Mlciem,p.8E7. 

» Idem  Cor  1807,  pp.  252^830, 1808. 

■  Uem  for  lOOI,  p.  88, 1002. 


Stetion  at  marl  pit  about  0.6  miU  tf.  to"  W.  of  Kirheood  it 
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[archy  1019.  -  About  1.5  feet  of  greensand,  corresponding  with  the 
;reen  mail  of  holes  11  to  13,  was  exposed  beneath  an  overburden  of 
ibout  4  feet  of  sand,  including  a  6-inch  gravel  bed  just  above  the 
Enail.  A  sample  representing  1  foot  of  fresh  material,  analyzed  in 
tihe  laboratories  of  the  Geological  Survey,  showed  a  total  potash 
eontent  of  7.17  per  cent. 

ZtlKBBAllD. 

As  shown  on  the  map,  the  lime-sand  phase  of  the  Vinccntown  format 
tion  is  exposed  in  branches  of  Timber  Creek,  near  Laurel  Springs. 
Beds  of  indurated  lime  sand  full  of  Bryozoa  may  be  seen  at  locality  61 , 
in  the  bed  of  the  brook,  below  the  bridge  1^  miles  west  of  Clementon. 
Some  material  taken  for  experimental  purposes  from  this  locality  is 
reported  to  have  contained  as  much  as  80  per  cent  of  carbonate  of 
lime.  Above  Laurel  Springs  the  lime  sand  occurs  in  close  proximity 
to  the  railroad. 

lETIlfATSS  or  TOHITAOX  AVD  VALUX. 

As  stated  on  page  64,  the  average  thickness  of  the  marl  bed  in  the 

3.5-acre  tract  at  Somerdale  is  27  feet,  and  its  average  potash  content 

ii  6.66  per  cent.     On  the  assiunption,  as  in  previous  estimates,  of  28 

percent  of  voids  and  a  weight  of  133  pounds  per  cubic  foot,  the  total 

potash  in  an  acre  of  the  2.5-acre  tract  would  amount  approximately 

,    43,660X27X133X0.0666     -  oaa  *  t    ^v    o  c  *      ^  *i. 

to  — 2000 =6,200  tons.    In  the  2.5-acre  tract  the 

total  potash  would  be  about  13,000  tons. 

With  an  80  per  cent  recovery  and  a  price  of  $2.50  per  unit  of  20 
pounds  (March,  1920)  the  potash  in  a  ton  of  grcensand  would  be 
vorth  S13.32  and  in  an  acre  of  the  specified  tract  it  would  be  worth 
11,040,000.  At  the  more  probable  price  of  $1.50  per  unit  the  same 
qnantities  of  potash  would  be  worth  $7.99  and  $624,000  respectively. 
As  in  the  previous  estimates  the  values  given  for  the  potash  are  hypo- 
thetical, being  dependent  on  the  extraction  of  the  potash  by  processes 
liuiBe  success  has  not  yet  been  commercially  demonstrated. 

irrZLIZATZOH  OF  THE  DEPosrrs. 

The  2.5-acre  tract  at  Somerdale  station  is  part  of  a  larger  area  of 
Boitable  size  and  of  sufficient  potash  content  to  justify  commercial 
exploitation.  No  water  transportation  is  available,  but  the  district  is 
served  by  two  railroads  and  lies  only  9  or  10  miles  from  Delaware 
River  at  Camden. 

At  holes  11  to  13  the  water  level  was  not  reached  at  a  depth  of  40 
eet  6  inches,  and  the  marl  was  dryer  than  at  any  of  the  other  holes 
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bored.    Abseoce  of  water  would  doubtless  be  an  advantage  in 
ling  and  shipping. 

Northwestward  from  these  holes  the  thickness  of  the  mari  c 
expected  to  diminish  to  zero  along  the  genera]  northwest  boi 
of  the  belt  indicated  on  the  map  (PL  IE).  Along  the  sou 
boundary,  as  ^own  by  the  well  records  cited,  a  thickness  of  4( 
feat  may  be  expected,  but  the  overburden  also  is  probably  thic 

A  well  at  Winslow,  near  Hammonton,  in  Camden  County, 
Hie  increase  in  depth  of  the  marl  beds  in  the  direction  of  tl 
In  a  distance  of  about  13  miles  the  top  (t)  of  the  Hometstowi 
has  descended  about  300  feet.  This  well  was  sunk  about  18f 
is  thought  by  Twitchell  to  be  the  first  deep  well  in  New  •! 
Its  record  has  been  repeated  in  somewhat  varying  form  in  i 
of  the  New  Jersey  Survey  from  1868  (Cook)  to  1890.  Ita  i 
as  worked  out  by  Knapp,"  follows: 

Beoord  of  iptlt  at  Wmtlow. 


TUek. 

Fei. 

i 

107 
10 

he  bottom  of  tbegraaDnnd"' 

■  Cook,  Q.  a.,  Oeamgy  of  New  Imej,  p.  Wl,  IS68. 
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le  field  of  Alphonso  Fusco,  at  Elmwood  Road  station,  about  1.8 
(  east  of  Marlton,  was  selected  for  exploration  because,  so  far  as 
i  be  told  from  the  map  and  the  general  appearance  of  the  coun- 
it  lies  near  the  contact  of  Vincentown  sand  and  Homerstown 
.,  so  that  a  full  thickness  of  greensand  marl  might  be  expected, 
overburden,  too,  was  thought  to  be  relatively  thin. 


0 

c 


9<l 


I  Mile 


PioumB  A.— Sketch  map  of  part  of  the  Marlton  district,  shoeing  the  location  of  holes  15  and  16. 

H0LB8  U  AHD  18. 

2.5-acre  tract  was  laid  out  east  of  the  road  and  north  of  the 
t>ad,  and  two  holes  were  sunk  330  feet  apart,  as  indicated  in 
re  6.  A  third  hole  was  planned,  but  the  contract  for  drillmg 
red  before  it  could  be  started.    The  records  of  holes  15  and  16 

►w. 
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Retordt  ofholu  in  UarUtm  diitrirt. 

Ltaao  U,  hale  It. 

, , Ad,  UI«rtN.<B'K.  mnii_„_.  „. 

lUtlim.    KlevfttianQfBiufBce.aboutSSfMt.    R. K.  BaltoJ, UuUjst: 
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Dipth-     No.  er      EiO.  Formalion. 


ofiKud Modr. vni wilb-nDinr'i      4  •        ii-ioB  ' 

IrawutaddH.    till  II  nliiilBi  I 

NaiMtoTatl 


Dd.    At  II  UK 

■  tBtammt  with  dqKh  ind 
I  cDHicr,  (tutl  pKoa 
It  bat  Hmgpetr  nnv  bsie- 


M-I13 


u,  iMdolH  <t  iimiMliii.  tMtltied 
Tun  If  «T(1  u  Iw  M  i  lock  In 

tvd  tnnTand  eooian. 

beds,  inft  and  raanr  vrih  Ott- 
r  Ullto  dST,  bnt  4i|fatfy  mii.yi, 
■b  minidtd  viib  (to  lawn  ilTe 

npKi,  <v4  «»>>  note  «  iMi  re- 

lifaHKaiiiicclBr.  I 

bids,  itiff  dir  unr  In  opDn'  I  feet,  |      SIS) 

rt  Mt  ud  imuiT,  dbtbt  dnk 

eolcri  4  Itw  iniiia  of  tnTd,  one  I 

iDdi  m  diAOKKT.  and  a  [>w  (IkU  [ 

iiictsl;abaiitllaataliaT*  buactey  ; 

klliburmni. 

hcd^UnulvtoIxM,  bRnn.danr...       J  3*        1 

brd»,  (nuudi,  qoanioe,  nicIfT,  '        K    7  I 

liDc  lasta  i<  Adb,  mitll  flakn  |  lu-ltt         7.11 

b«di,bmniib,ci>j«r H        37    4   ] 

^a3i.'^£ssa  '" '  "'  "-■"  '" 

bartuoltaDolKlatabMilWfecl.      I 

bsdidmilarUtMit 10    S ,     »  )I-11«  (.U 

badi,  bnnra.  dBm.  tnduda  ^U  '      3    4       si    4    II-II7        a,H 
Dcau  and  a  Inr  pimi  li  pai-cL 

bsdi,  ibdl  fnnncDti  Iwreaw  In         3    2        W    6  <  M-IH  £.« 

riuB  iraTal  and  fngments  of  Bdii 
a  dar.  -■ ' —  -* —     ■ 
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The  data  furnished  by  holes  15  and  16  are  summarized  below: 
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nil  has  a  maximiim  thickness  of  13  feet  6  incnes,  averages  12  feet 
I  inches,  and  contains  7.26  per  cent  of  potash.  The  chocolate 
larl  has  a  maximum  thickness  of  29  feet  3  inches,  averages  28  feet 
inches,  and  contains  6.32  per  cent  of  potash.  The  entire  bed 
rerages  50  feet  8  inches  or,  for  purposes  of  computation,  say  50 
et  in  thickness  and  contains  6.50  per  cent  of  potash. 

WZZXDATA. 

Numerous  wells  sunk  within  a  radius  of  2  or  3  miles  of  Marlton 
BTve  to  check  the  thickness  and  continuitv  of  the  marl  and  show  the 
eneral  thickness  of  the  overburden  in  the  district.  At  locality  64, 
rfaich  is  on  relatively  high  ground  midway  between  Marlton  and 
kahland  and  southeast  of  the  marl  belt  as  mapped,  there  is  50  feet 
vfgreensand  beneath  81  feet  of  overburden,  as  shown  in  the  following 
■ecord:* 

^tnrdqfweU  qf8.  C  Gardiner^  about  2.5  mile^  southwest  of  Marlton^  on  road  to  Ashland 

(locality  64). 

[ElenOion.U?  fe6t.   W.  C.  Barr,  driller.] 


)q|vbI1 

Ti^Dv  qulckaand 

ktmk  sod  ootfseauid  mixed 

iiMDmail 

wQlAte  marl 

ted  wttli  w>t<f  ».«■«» ........ 


Fannatloii. 


[Quaternary?] 


101  HUomorstovni  and 
131  7    Navcsink.] 
137  I  [Mount  Laurel  and 
Wcnonali.] 


Three  wells  at  Marlton  show  considerable  thicknesses  of  marl,  but 
ihey  also  show  a  rather  thick  overburden. 

Record  of  well  of  H.  B.  Dunphey,  at  Marlton  (locality  65)  fl 
[Elevation,  105  feot.   W.  C.  Barr,  driUer.] 


I,  TeHoir  loun  and  gravel. 

nick  marl 

riwamail.. 


■■■•••.••. • 


lioeafaito  marL  with  white  shell,  probably  Oryphaea 
In^waaiA  with' 


irony  water. 
iSue  niad'with  food  water '. 


Formation. 


Pleistocene. 

([Homenitownand 
Naveaink.] 

UMount  Laurel  and 

/   Wcnonab.] 
[Marshalltown.] 
[Englishtown.] 


•  New  Jeney  OeoL  Survey  Ann.  Kept,  for  1895,  p.  09, 1896. 


If  the  black  marl  beneath  the  gravel  is  considered  part  of  the 
lomerstown  there  is  a  thickness  of  52  feet  of  marl  beneath  an  over- 


New  Jeney  GeoL  Survey  Ann.  Kept,  for  1806,  p.  143, 1807, 
99e25**-'22 9 
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burden  of  18  feet.  The  records  of  the  well  at  locality  66  an< 
hole  16  suggest  that  thia  black  mail  may  perhaps  more  properi; 
assigned  to  the  Kirkwood  or  the  Vincentown. 

Eeoord  (^  well  at  v/aUnoortt,  Marllon  Itoadtty  66)fi 


(About  0.6  mile  raulh  at  lailnnd  lUtko.    Elevatfoii,  lit  MUf}. 

A.a.D<aVlM)r.drill>r,1 

TMdt- 

UMl. 

Dtpa,. 

PormtliDD. 

» 

i 

(4) 

F«l. 

i 
1 

IS 

ii 

[Hanbdlton?] 
[EnglUhtowa*) 

S^W:'^:::::::::::;:::::::;.::;;::::;:;:;;::::;: 

«  New  Jener  QvA.  Burroy  A 


k  Kept,  lor  iwr,  pp.  JM-Va.  18 


Here  there  is  47  feet  of  marl  beneath  49  feet  of  overburden. 
The  writer  is  indebted  to  M.  W.  Twitchell  for  the  following  rec 
and  interpretation  of  the  neighboring  well  of  T.  R.  Wills: 

Seatrd  of  well  of  T.  R.  WilU.  near  Marlion  (healily  67). 
[nv»«l^tluo(aiiUlasouthof  MarltoD.    Elerttloo,  lOOIeet.    A.  O.  Dunpbeir,  drill*.] 
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,  this  locality  the  top  of  the  Homerstown  is  not  present,  but 
3  is  46  feet  of  greensand  beneath  36  feet  of  overburden,  consisting 
irkwood  sand. 

well  sunk  for  Joseph  Evans,  about  1 .5  miles  southeast  of  Marl  ton, 
Lishes  the  following  record: 

Record  of  well  of  Joeeph  Evans ^  1..5  mxUe  eoxUheast  of  Mwrltmi  {locality  6^)o 

[Elevation,  129  feet] 


k  loHB  or  mil. 
1 


t 

nmr] 

I 

tdojstflr  MMlotlierilwUs. 
ItMwlwtthwatff 


Thick- 

DSSB. 

Depth. 

Fed. 

Fed. 

20 

30 

50 

70 

14 

S4 

0 

03 

27 

120 

27 

147 

2 

140 

6 

155 

Fomuition. 


\[  Kirk  wood  ?) 

HVlncentown  7] 

[ITornerstown  ana 
Navenink  t] 

[Mount   Lsurel-Weno- 
nah.] 


Kev  Jsiqr  OeoL  Bmrey  Aim.  Rapt,  for  18M,  pp.  214-215, 1803. 

If  the  writer's  interpretation  of  the  above  record  is  correct  there 
54  feet  of  greensand  marl  beneath  93  feet  of  overburden.  The 
rust'*  at  a  depth  of  84  feet  is  thought  to  be  the  more  massive  lime- 
id  phase  of  the  Vincentown,  but  it  may  represent  the  shell  bed  at 
5  top  of  the  Homerstown.  The  shell  bed  at  a  depth  of  147  feet  is 
)bably  the  base  of  the  Navesink. 

Record  of  well  of  /.  W.  Barr,  about  t  miUe  east  of  Marlton  (locality  69)  fl 

[Elevation,  70  feet.) 


uMi  green  clay 

Knnd  and  gravel 

k  and  green  mart 

olateiiiarl 

1  cniBt  with  BOewnUkOe,. 
[,  water  bearing 


Formation. 


•(Qnateniary.) 

[Horneritown  and 

Navesink.) 

[Mount     Laorel    and 
Wenomal^* 


few  Hnej  OeoL  Survey  Ann.  Rept.  for  1804,  p.  209, 180S. 


rhe  upper  shell  bed  is  not  present  at  this  locality,  but  beneath  20 
b  of  clay,  sand,  and  gravel  there  is  48  feet  of  greensand  marl, 
luding  the  lower  shell  bed. 

rhe  records  of  a  number  of  other  wells  in  the  vicinity  of  Marlton, 
far  as  they  relate  to  the  marl  and  its  overburden,  are  summarized 
^he  foUowing  table. 


r         Do. 

K 

IT    I.  W.  Bbt 


'T  1  il:=^-^;  ■:  Thi?*?  v?C*  ire  not  arailgbk. 
:  r:_:~  i"  >fi.-':-.c  ini  2i;>5-Jr  to  theeastoc 
---■i.-  ■_:jf  si.c'Li-f**-':  biOSsiuT  of  the  mari  Wt 
:i:- -fz-'^i    r'  i:.:-^  4?:*«scf  miri  beneath abast 

-rr:^:  j..  i:  fe-fnil  of  the  wdls,  consists  in  put 


T.  T-i  ~elis  and  aling  i\i«ds  ncsf 
?'e:.-;-->=r.e  a^  that  misrlit  reatlily 
r  r  ijiizipie.  at  localiiv  75,  betwt*ii 
:zL-:',  -:zi^i  in  !?15  a  ^ood  exposure 
■.:r^  :~  a  twii  of  jellow  iron-stained 
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pit  was  filled  with  water.    In  September,  1917,  fresh  surfaces  were 
exposed  and  Dr.  Kilmmel  measured  the  following  section : 

Seeiion  at  pit  ofAtkmtie  Potash  Co.,  1.1  miles  east  of  Marlton  (locality  77). 

Feet. 

Sandy  day  and  gravel 3-5 

YeUow  bed,  Oryphaea  shells,  iron  stained  and  more  or  less  de- 
composed   2-2i 

White  unaltered  shells,  80  per  cent  Gryphaed,  some  Terebratula 

harlani;  upper  contact  very  sharp  and  approximatel  y  horizontal .  }-! 

Dark  greenish-black  marl,  exposed 6-7 

15} 

It  was  stated  that  40  feet  of  marl  had  been  dug  hero  without 
Teaching  bottom,  and  that  about  13  feet  from  the  top  the  marl 
became  a  little  more  greenish. 

The  condition  of  the  pit  in  March,  1919,  is  shown  in  Plate  VIII,  A. 
Determinations  of  the  weight  of  the  marl  per  cubic  foot  were  made 
on  relatively  fresh  run  of  mine  material,  as  described  on  pages  19-20. 
A  sample  of  this  material  analyzed  at  the  Survey  laboratories  con- 
tained 7.63  per  cent  of  potash  (KjO). 

The  lime  sand  does  not  come  to  the  surface  in  the  Marlton  district, 
but  it  is  penetrated  in  a  number  of  wells  in  the  eastern  and  south- 
eastern parts  of  the  district.  The  map  shows  its  probable  distribu- 
tion northeastward  from  a  place  about  1  milo  southeast  of  Marlton, 
where  it  emerges  from  beneath  Tertiary  beds  but  is  still  concealed 
by  Quaternary  deposits. 

ZBTIMATZ8  OF  TOmrAQE  AHD  VALUE. 

In  the  2.5-acre  tract  at  Elmwood  Road  station  the  thickness  of 

the  marl  is  about  50  feet  and  its  potash  content  G.50  per  cent.     On 

the  assumptions,  as  in  previous  estimates,  of  28  per  cent  of  voids  and 

i  weight  of  133  pounds  per  cubic  foot,  1  acre  of  this  tract  would 

^^  .    43,560X50X133X0.065     ^  .^^  .  .        ,     ,     ^t^.  ^.         , 

contain — 2"ooo =9,400  tons  of    potash  (Kfi)  and 

the  2.5-acre  tract  would  contain  23,500  tons. 

With  an  80  per  cent  recovery  and  a  price  of  $2.50  per  unit  of  20 

pounds  (March,  1920)  the  potash  in  a  ton  of  greensand  would  be 

worth  $13  and  the  potash  in  an  acre  of  this  tract  would  be  worth 

11,880,000.    At  the  more  probable  price  of  $1.50  per  unit  the  potash 

in  a  ton  of  greensand  would  be  worth  $7.80  and  the  potash  in  an 

acre  of  the  ground  would  be  worth  $1,128,000.     These  estimates  of 

value  have  no  relation  to  the  present  value  of  the  land,  as  they  are 

dependent  upon  the  extraction  of  the  potash  by  processes  whose 

successful  operation  has  not  been  commercially  demonstrated. 
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TFTIUZATIOa  or  TKX  OXPOUTt. 

The  2.5-«cre  tract  ia  part  of  a  tract  lai^  enough  for  comi 
development  and  lies  on  a  railroad  that  gives  direct  access  to 
ware  River  at  Camden,  about  16  miles  distant. 

At  holes  15  and  16  and  at  the  Atlantic  Potash  Co.'8  pits 
rises  within  a  few  feet  of  the  surface  and  will  need  to  be  com 
in  any  plan  for  exploitation  of  the  marl. 

Along  the  southeast  boundary  of  the  marl  belt  a  ihickii 
about  50  feet  of  marl  may  be  expected,  bat  the  overbuzden  i 
tively  thick,  being  about  17.5  feet  in  the  2.5-acre  tract, 
streams  have  removed  some  of  the  overburden,  as  in  the  vidi 
the  Atlantic  Potash  Co.'s  pits,  the  mari  will  be  more  accessible 

ICEEDFORX)  DZSTSIOT. 

KABL  LOaaUTIXB. 

The  Medford  district  mei^es  with  the  Marlton  district  c 
west  and  is  discussed  separately  only  for  convenience  in  the  p 
tation  of  data.  At  Medford'  the  Manasquan  mari  underlit 
surface  sand  and  gravel,  but  to  the  south,  east,  and  northea 
Eirkwood  is  found.  The  Manasquan  forms  a  belt  extending  i 
4  miles  southwest  of  Medford,  but  the  marl  is  only  locally  ex; 
It  was  formerly  dug  here  and  there,  as  at  locality  78,  about 
southwest  of  the  town.  This  locality  was  visited  by  Dr.  EC 
in  September,  1917,  when  he  found  the  pits  entirely  grown  uj 
trees  and  no  marl  visible.  The  marl  was  deeply  buried  by  ; 
sand  and  must  have  lain  12  to  15  feet  below  the  surface. 

Just  north  of  Medford  the  Vincentown  sand  forms  a  belt  al 
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Record  of  well  of  J.  8.  WiUt,  near  Me4ford  (locality  79). 

[Elevation,  €8  (?)  feet.] 


md 

I  with  cTMDauMl  crains . . 
Qd  wita  gresDMiia  fimins. 
naii 


irl. 

mtmiiijlera.  Biyoaoa* , 

thdiells(9rfp3baMand  Jkni^mMa) 

d,dark , 

rl,  light 

i,dark. 

d,  choootote^solored , 

d,  dark  green 

th  greenaBiid  gxBini  and  dieU,  etc.,  Ezonra 

I  water , 


Thick- 
ness. 


Fat. 


2 

3 

10 

8 


Depth. 


Feet. 

2 

5 

15 

23 

30 

.35 

50 

70 

76 

80 

91 

104 

120 

124 

120 


Formation. 
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Naveslnk. 


Mount     Laurel     and 
Wenonah. 


cord  showB  a  thickness  of  about  54  feet  of  Homerstown  and 
marl  beneath  an  overburden  of  70  feet;  but  included  in 

burden  are  about  20  feet  of  Manasquan  marl  and  20  feet  of 

wn  sand. 

farm  of  I.  W.  Stokes  flocality  80),  about  1  mile  northeast  of 

a  well  was  sunk  in  the  midst  of  the  Homerstown  and  Nave- 
belt.     This  shows  15  feet  of  overburden  and  30  feet  of  marl, 

rcial  quantity.     The  following  record  and  interpretation 

ied  by  Dr.  Twitchell: 

Record  of  well  of  I,  W,  Stohea^  near  Medford  {locality  80). 
[Elevation,  78  feet.    Stotthofl  Bros.,  drillers.] 
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inner  southward  and  is  only  about  6  inches  thick  at  the  south  end 
the  pit.  At  that  place  the  shells  are  missing,  and  the  ironstone 
Lcludes  pebbles.  Thus  the  ironstone  appears  to  cut  across  the 
pper  beds  of  the  marl  at  a  faint  angle,  rising  toward  the  north. 
The  layer  from  which  the  sample  analyzed  came  is  in  the  upper 
)art  of  die  Homerstown  marl.  Comparison  with  the  borings  pre- 
nously  described  would  indicate  that  marl  of  better  quality  would 
be  found  a  few  feet  lower. 

UMB  SAHD. 

The  Vincentown  sand  with  its  lime-sand  phase  is  reported  in  the 
logs  of  some  of  the  wells  already  cited.  In  this  district  it  is  exposed 
only  in  the  pit  at  locality  83,  on  Haynes  Creek  about  0.4  mile  south- 
east of  the  R.  S.  Ryan  Co.'s  pit  just  described,  with  which  it  is 
connected  by  a  tramway.  The  lime-sand  pit  also  belongs  to  the 
R.  S.  Ryan  Co.,  and  the  lime  sand  is  used  with  the  greensand  in  the 
process  of  potash  extraction. 

The  exposure  shows  about  8  feet  of  lime  and  quartz  sand  with  hanl, 
^mented  masses  of  lime  sand  6  inches  to  1  foot  thick,  irregularly 
iistributed  through  it.  There  are  also  large  bodies  of  dark-greenish 
^lay,  grading  into  sand  and  here  and  there  containing  small  masses 
>f  hmestone.  Clay  bodies  10  feet  or  more  long  and  2  or  3  feet 
^hick  lie  near  the  base  of  the  cut.  A  random  sample  of  the  loose 
ime  sand  analyzed  in  the  Survey  laboratory  contained  35  per 
%nt  of  carbonate  of  lime  (CaCOs),  and  a  similar  sample  of  the 
larder  limestone  phase  contained  74  per  c«nt.  The  analysis  of  the 
aarder  sample  gave  52  per  cent  of  lime  (CaO),  of  which  only 
ibout  32  per  cent  is  in  the  carbonate  form.  The  excess  lime, 
^0  per  cent,  is  probably  present  as  phosphate,  for  a  qualitative 
test  shows  a  strong  reaction  for  phosphoric  acid.  Some  iron  is 
ilso  present  and  may  be  combined  with  carbon  dioxide  (CO,).  The 
Loose  lime  sand  contains  only  a  small  excess  of  lime.  The  presence 
M  phosphate  of  lime  in  the  lime  sand  may  account  for  its  irregular 
:^onsoUdation  and  also  in  part  for  its  beneficial  action  in  agriculture. 

VINCENTOWN. 

Vincentown  lies  partly  in  the  area  of  the  Manasquan  marl  and 
partly  in  that  of  the  Vincentown  sand.  Both  marl  and  lime  sand 
bare  been  dug  near  the  town,  but  these  formations  are  only  locally 
Exposed. 

WELL  DATA. 

A  few  wells  sunk  near  Vincentown  give  an  idea  of  the  amount  and 
character  of  the  overburden  and  of  the  thickness  of  the  lime  sand 
ind  marl  beds.    The  well  of  William  J.  Irick,  about  a  mile  west  of 
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Ymcwitovni,  penetarateg  the  Navesink  marl  and  showa  the 
of  overlying  beds.    Ita  record  follows: 

Betord  of  v.tU  of  William  J.  Jriti,  about  1  milt  uvil  of  VinceMovn  (loealitf  84).* 
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irell  of  Edward  Blackley,  at  locality  86,  near  that  of  Richard 

jj  shows  a  tiiznilar  record  but  was  sunk  to  a  depth  of  135  feet. 

iller  reports  that  the  oystet  shells  were  not  so  plentiful  and 

little  black  muck  was  penetrated  before  reaching  the  sand, 

ras  of  a  gray  color. 

irell  of  Henry  I.  Budd,**  described  as  2  miles  south  of  Birming- 
probably  within  2  miles  of  Vincentown  and  somewhat  north- 
the  strike  of  the  beds  at  the  two  wells  lost  mentioned.     At 

id  well  the  base  of  the  Navesink  is  struck  at  the  depth  of  140 

Xs  record  follows. 

Record  of  well  of  Henry  I.  Budd,  2  miUs  aouth  of  Birminghim. 

r Elevation,  50  feet.] 
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lis  well  the  position  of  the  top  of  the  Homerstown  is  clearly 
ed  by  the  7ere&ra^u2a-beariDg  bed,  and  the  combined  Homers- 
md  Navesink  beds  are  thus  41  feet  thick.  The  alternating 
nd  crust  layers  above  this  bed  are  suggestive  of  the  lime-sand 
lestone  phases  of  the  Vincentown,  which  under  this  interpre- 
would  be  28  feet  thick.  The  62  feet  of  ''sticky  marl"  is 
ly  too  thick  to  represent  only  the  ^lanasquan  marl  and  may 
)  the  lower  and  more  clayey  portion  of  the  Kirkwood.  The 
ne,  however,  suggests  unconfoi-mity,  so  tliat  the  Manu^quan 
i  absent. 


MABL  PITS. 


)cality  87,  about  1  mile  south  of  Vincentown,  on  the  property 
J.  Clifford  Haines,  Dr.  Kummel  observed,  in  September,  1917, 


eney  Geol.  Surrey  Ann.  Kept,  lor  IBUft,  p.  IVi,  litn. 


84  POTASH   IN  THE  GBEBN8AKDS  OF   NRW  JBRSBT. 

a  freshlj  dug  pit  with  vertical  walls  in  which  the  fotlowing  aectka 
was  exposed: 

Beetion  at  mart  pit  of  Dr.  J.  Clifford  Haint;  I  miU  tmith  of  nnetnlovm  {lotalilf  ST). 
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Seetion  qf  Vmeentown  mmd  on  Ranooau  Creek,  near  VineerUown  (locality  90), 

Ft.      in. 

Brown  Band  and  humuB 6 

Yellow  and  white  oand  and  marl 2-4 

Redaand 6 

lime  aand,  cemented  in  some  places  and  full  of  Eechara 7-9 

limestone • 10 


24 


In  the  spring  of  1019  interest  in  the  lime  sand  at  Vincentown  was 
yvived,  and  some  of  the  material  was  reported  as  being  dug  for 
jticiiltural  lime. 


BIBXINaHAM  AND  FBHBBBTOK. 
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William  HofiFman  owns  a  large  pit  at  Birmingham  (locality  91), 
»m  which  he  makes  occasional  shipments.  (See  PI.  IX,  B.) 
16  followvig  section  wsa  exposed  in  January,  1919: 

Section  at  WiUiam  Hoffman^e  marl  pit,  at  Birmingham  [locality  91). 

Ft.      In. 

Sand  with  some  pebbles 6 

.    Ijgbt-green  day  locally  at  contact 1-2 

Mail,  grayiflih,  with  some  dark  irregular  mamoe  including  gray 

spots  and  si>eckB 2-3 

Marl,  black,  grading  irregularly  into  overlying  layer 3      6 

Mari,  black,  dark  greenish  tint I      6 

14      2 

Mr.  Hoffman  states  that  the  marl  about  14  feet  below  the  top  is 
len  and  that  he  stops  digging  at  that  depth  on  account  of  water. 
sample  representing  an  average  of  10  feet  of  grecnsand  from  this 
,  taken  by  W.  C.  Phalen  in  1917  and  analyzed  in  the  Survey  labo- 
ory,  contained  7.07  per  cent  of  potash  (KjO)." 
\,  well  sunk  for  Mr.  Harper  at  locality  92,  a  short  distance  south 
the  Hoffman  pit,  shows  the  thickness  of  the  marl  and  the  amount 
overburden  that  may  be  expected.    Its  record  follows: 

ord  of  Harper  well,  about  0,S3  mile  N.  24°  ^V-  flf  Birmingham  elation  {lorality  92), 

[EkfTAtion,  about  30 feet.    S.  J.  Taylor,  driller.] 
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locality  9S,  but  these  were  abandoned  at  depths  of  3  or  4  fi 
of  the  gravelly  nature  of  the  overburden  and  the  abnndaUc 

ReeonU  of  Sola  at  $and  pit*  of  NoraiM  A 
LMdfr  M.  kii*  IT. 

(About  D.TS  mils  wnitbmd  ol  Blnnindam  statloi 

PcanbcrUn.    Ele*Btlan  olpmnit  RU 
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LoaHCir  VI,  hale  IS. 

■ 

[▲bont  330  feet  north  of  hole  17.    Elevation  of  mafMce^  about  50  feet.    Analyat,  E.  T.  Erickaon.] 


Thick- 
ness. 


Gnrel  and  sand 

Qiannlte  beds,  thin  alteraating  leafy  layers  of  i 
teb  fine  HiMT  clay  and  greeiiiah  glauconitic 
dqr*  Bandmri  sample  taken  at  depth  of  9  fwt  i 
eoBddaed    repre«ntativo    of   entire    ))od.  ' 
lercr  6  to  8  inches  a  little  darker  aitd  more  . 


Ft.  in. 

8 
14    A 


ghiwiinltii  beds,  clayey,  dark  menlah  gray 

OnBoiiita  beds  Us^t  greeiiLih  gray,  with 
prinsoflimaandlmnpsofvlvianite.  Lumps 
■alrrsgular  in  shape  and  rough  in  feel.  Tne 
h  day  and  oonsldflrable  glauconite 
„  quite  limy  with  dark  ^ucouite 
At  ba^e  a  hard  layer  tliat  could  not 
la  pcDctrated  with  auger.  Top  of  Vincen- 
tovn(?).    Water  stands  in  hole  about  3  feet 


2  10 
1    8 


Depth. 


Ft.  in. 

8 
15 


17  10 
19    6 


Field. 

No.  of 

sample. 


KfO. 


Formation. 


\Per  cent. 


'if-iw' 


M-121 
M-122 


3.27 


2.75 
1.83 


Pleistocene. 
Do. 


Manasquan. 
Do. 


At  locality  99,  in  the  same  general  vicinity,  a  hole  10  to  15  feet 
quare  and  perhaps  10  feet  deep,  now  filled  with  water,  had  been 
acbntly  dug  in  the  Vincentown  sand.  No  greensand  appeared  on 
be  dump,  but  incoherent  lime  sand  with  some  pieces  of  cemented 
meBtone  formed  the  bulk  of  the  pile.  Bryozoa  were  very  numerous. 
Vxrtions  of  the  material  were  strongly  cemented  with  iron  oxide, 
nd  much  vivianite  was  scattered  over  the  dump  in  bluish  radiating 
lyatalline  masses,  in  crusts,  and  in  concretionary  forms.  Evidently 
ha  hole  had  missed  the  Manasquan  marl  and  had  not  been  dug  deep 
nongh  to  strike  the  Homers  town. 

From  the  vicinity  of  this  hole  westward  and  northward  to  the  rail- 
oad  the  lime  sand  should  be  relatively  near  the  surface  and  in  suffi- 
ient  quantity  to  be  a  commercial  source  in  the  event  of  any  exploita- 
icm  of  greensand  marl  in  the  district.  No  analyses  of  this  material 
xe  available,  but  from  its  appearance  in  the  dump  near  the  hole  and 
XX  debris  along  some  of  the  ditches  cut  by  the  company  it  seems  prob- 
-ble  that  this  lime  sand  will  compare  favorably  in  content  of  carbon- 
ate of  lime  with  that  from  locality  83,  near  Reeves  station,  which  is 
utilized  by  the  R.  S.  Ryan  Co. 

The  Xorcross  &  Edmunds  Co.  also  ovms  ground  between  Rancocas 
!k^k  and  the  road  east  of  the  tributary  that  enters  the  creek  about 
L6  mile  southeast  of  South  Pemberton  station.  Through  the  courtesy 
f  the  company  a  hole,  No.  19,  was  sunk  at  locality  100,  in  the  north- 
3'estem  part  of  this  property.  There  are  numerous  old  marl  pits  in 
he  vicinity,  and  some  recent  pits  with  equipment  for  digging.  A 
ite  was  selected  near  one  of  the  recent  pits  where  most  of  the  over- 
urden  had  been  removed,  and  samples  for  analysis  were  collected, 
I  ahown  in  the  following  record. 
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OTBBS  DATA. 

At  North  Pemberton  a  well  sunk  near  the  station  for  Peter  Cos- 
grore's  creamery  furnishes  the  following  record: 

•  Record  qf  well  at  Peter  Coggrove^t  creamery j  North  Pemberton  (locality  101), 

[Elflvfttlon,  about  35  feet.    S.  J.  Taylor,  dnllcr.] 
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The  65  feet  of  green  marl  in  the  upper  part  of  this  well  is  rather 
lid  to  interpret.  The  Vincentown  locally  contains  much  groensand 
d  at  some  places,  as  at  hole  16  (locality  63),  might  be  called  a 
aensand  marl.  The  lime-sand  phase  does  not  appear  to  have  been 
X)gnized  here  and  may  be  absent,  in  which  event  the  Manasquan 
d  Vincentown  might  together  form  the  "green  marl.'\  The  two 
dl  beds  give  rather  definitely  the  position  of  the  combined  Ilor- 
ratown  and  Navesink  beds,  and,  allowing  for  the  dip,  the  lower 
dl  bed  is  at  about  the  right  depth  to  correspond  with  its  position 
localities  92  and  93.  With  this  interpretation  the  combined 
amerstown  and  Navesink  marls  would  be  52  feet  thick. 
At  locality  102,  near  South  Pemberton,  are  some  old  pits  now 
ergrown.  According  to  data  on  file  at  the  State  Survey,  the 
lowing  section  was  formerly  exposed  here: 

ikn  expomd  in  the  early  eighties  at  marl  pits  near  South  Pemberton  (locality  102), 

Feet. 

Humus  and  black  Band 1 

Yellow  Band  and  gravel 3 

Beddiah-biown  Band 1} 

White,  black,  and  yellow  Band  and  gravel 1}. 

Marl  with  Bcattered  Bbark  teeth 18 

241 

kt  locality  103,  about  2  miles  northeast  of  Pemberton,  are  some 
Lrl  pits  from  which  Ivins  Homer  made  small  shipments  in  1914. 
is  locality  was  visited  by  Dr.  Kummel  in  September,  1917,  when 
observed  the  following  section: 

Section  at  pit$  €/  Jvins  Homer,  2  miles  northeast  of  Pemberton  (locality  103), 

Feet. 

Stripping 3-4 

Graymari 2-2i 

Green  mail 10 

88e25'''-22 7  16^ 
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railroad  traverBes  the  marl  belt  southeast  of  Jobstown  and  affords 
able  transportation  facilities.  The  overburden  in  the  higher 
Is  along  the  railroad  is  probably  excessive,  but  along  the  stream 
rses   more  favorable  sites  for  exploitation  may  be   expected. 

example,  a  site  near  the  stream  and  railroad  crossings  below 
nstown  (Ellis  station)  would  probably  give  a  maximum  of  marl 
1  a  TTiiTiiTTiniTi  of  overburden.  The  lime  sand  occurs  at  Julius  town 
is  not  well  exposed. 


1  the  vicinity  of  Sykesville  the  Homerstown  and  Navesink 
Is  become  separated  by  the  Redbank  sand.  A  well  sunk  for 
Newbold  Black  estate  at  locality  104(?),  about  1  mile  north  of 
esville,  shows  15  feet  of  Navesink  marl  beneath  35  feet  of  gray 
i. 

t  locality  105,  about  halfway  between  Syke^viDe  and  Greorgetown, 
>11  sunk  for  D.  C.  Kalback  on  timber  land  at  an  elevation  of  about 
feet  penetrated  the  base  of  the  Navesink  marl  at  a  depth  of  about 
feet.  No  specific  record  of  this  well  is  available,  but  material 
g  on  the  dump  consisted  chiefly  of  Navesink  marl  and  Redbank 
1  with  apparently  a  very  good  representation  of  the  Navesink. 

WBJGHTSTOWir. 

.t  locality  106,  about  0.9  mile  north  of  Wrightstown  station,  a  well 
k  for  Ellis  (Robert?)  Crowshaw  furnishes  the  following  record: 

Record  of  ivell  of  Ellis  Crowshaw  near  Wrightstown  {locality  106). 
[Elevation,  about  160  feet.    S.  J.  Taylor,  driller.] 
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dark  Uuish  marl  and  shells. 

Sten  sand,  shelly  marb 
k  greenish  marl,  shells 

gray  sand,  shells,  hardpan  containing  BeUmniuUa, 
lerlain  by  dry  black  micaceous  clay;  water. 
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he  overburden  here  is  30  feet  thick,  of  which  the  10  feet  of  '*hard 
3rete"  may  represent  the  limestone  or  lime-sand  phase  of  the 
sentown.  The  marl  appears  to  be  80  feet  thick  but  may  include 
}  assignable  to  the  Redbank  sand.  The  sand  with  Belemnitella 
idoubtedly  Mount  Laurel. 

Q  January  18,  1918,  two  wells  were  being  drilled  at  an  elevation 
bout  120  feet  at  locality  107,  on  the  bank  of  the  creek  about 
e-eighths  of  a  mile  northwest  of  the  station  at  Wrightstown. 


92  POTASH  nr  the  qbesksaitiis  of  new  tebset. 

At  that  date  one  well  was  130  feet  deep  and  the  other  320  feet. 
definite  record  was  kept,  but  Dr.  Kthmnel's  inquiries  elicitei 
following  data: 

Reeordx  of  two  mlU  abmU  0.S8  miU  N.  64"  W.  of  TTrnAlftovn  ttaliati  {lotalit) 


SoU.flood-pWndeprieltspeic \ 

OraeulstaquaittauiitiriUi  more  in  Ian  malt j 

Ottntbads I 


Dr.  EOmmel  notes  that  the  shell  bed  is  undoubtedly  the  bt 
the  Navesink  marl.  He  thinks  that  part  of  what  is  reported  as 
is  Vincentown  sand.  The  Eirkwood  sand  appears  in  the  side  e 
of  the  valley  .above  the  wells.  From  a  contact  of  Xavesinli 
Mount  Laurel  3  miles  away  Dr.  EOmmel  estimates  the  dip  he 
38  to  40  feet  to  the  mile. 


At  locality  108,  along  the  road  about  1.4  miles  east  of  Jacobsl 
the  shell  bed  at  tlie  top  of  the  Homerstown  is  exposed  in  the  st 
bed  north  of  the  road.  A  considerable  acreage  of  comparat 
even  ground  with  probably  moderate  overburden  and  with  pract 
the  full  thickness  of  the  Homerstown  marl  is  here  avail 
Unfortunately  tbe  site  is  about  1)  miles  from  the  nearest  rai 
shipping  point,  New  E^ypt. 

At  loc^ty  109,  about  1.1  miles  farther  northeast,  on  the  rou 
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Rieord  of  well  of  water  company  at  New  Egypt, 
[Elevation,  75  feet;  Pfeifler,  driller.) 


111. 

Id 

ri 

It  quarts  auid 


Thick- 
ness. 


Feet, 
112 

8 

30 


Depth. 


Feet. 
112 

120 
218 
238 


Formation. 


rVIncentown  to  N'avo- 

9ink.1 
UMount  Laurel  to  Mar- 
j    shalltown?) 

[Engjiahtown.] 


rhe  base  of  the  Navesink  is  probably  at  the  depth  of  1 12  feet.  Its 
ckness  combined  with  that  of  the  Homerstown  doubtless  exceeds  50 
t. 

ibout  1  mile  south  of  New  Egypt  the  Manasquan  marl  forms  an 
sgular  area  in  which  a  number  of  old  marl  pits  are  located..  These 
)  mostly  inactive  and  overgrown,  but  at  some  of  them  marl  has 
m  dug  as  late  as  1915.  In  October,  1913,  Dr.  Twitchell  '^  ob- 
ved  the  following  section  at  the  Huggins  pit : 

Section  at  Huggins  marl  pit,  about  H  miles  south  of  Netr  EgypL 

Feet. 

Soil,  gray  sandy,  with  a  few  pebbles 2 

liarl,  olive  green,  apparently  reworked,  yellow  spots  and  streaks. . .  4 
Marl,  dark  olive  green  to  greenish  black,  pale-yellow  specks  and 

concretions 4 


10 


Some  marl  was  dug  here  in  1912-13. 
;e  fine  light-gray  ashes. 


The  surface  where  dug  looks 


HOBITERSTOWH. 

At  locality  111,  about  0.75  mile  southwest  of  Homerstown,  there 
a  lai^e  marl  pit,  formerly  worked  on  an  extensive  scale  and  con- 
cted  with  the  railroad  by  a  spur  track.  This  pit  was  visited  in 
17  by  Dr.  KQmmel,  from  whose  field  notes  the  following  observa- 
»ns  are  taken: 

rhe  old  marl  pit  is  now  grown  up  with  sizeable  trees.  The  old  switch  is  now  torn 
,  but  the  graded  cut  is  still  available.  The  marl  is  fairly  well  shown  on  the  sides, 
the  south  side  it  lies  within  1  or  2  feet  of  the  surface  and  is  covered  with  sand, 
h  a  line  of  pebbles  at  the  base.  If  the  marl  extends  to  the  bottom  of  the  pit  its 
ckness  must  be  in  excess  of  20  feet.  The  excavation  can  be  extended  southward 
several  rods  and  northward  an  equal  distance  without  increase  of  thickness  of 
er.  East  of  the  railroad  is  a  broad  field  of  20  to  40  acres,  or  perhaps  more,  in  which 
marl  probably  lies  very  near  the  surface.  This  is  one  of  the  best  pits.  It  is  now 
led  by  the  Richard  Miers  estate.  Some  marl  has  been  dug  at  Homerstown  within 
ent  years,  but  none  has  been  sold. 

llong  Crosswicks  Creek  and  in  some  of  its  branches  the  marl  is 
yooed  here  and  there  within  1  or  2  miles  of  Homerstown.     At 


ytktm  en  file  at  New  Jcnej  Qeolosical  Survey. 
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sm.  aie  now  inactiye  and  more  or  less  overgrown.    From  time  to 

small  amounts  of  marl  are  dug  for  local  use. 

3  United  States  Department  of  Agriculture  has  recently  arranged 

shipment  of  three  carloads  of  greensand  marl  from  Marlboro  to 

ace,  S.  C,  for  experimental  use  on  lands  deficient  in  potash. 

)p.  113-115.) 

i  following  rather  recent  analyses  of  Navesink  marl  from  the 

ty  of  Marlboro  give  a  good  idea  of  the  phosphoric  acid  and 

ti  content  of  what  may  perhaps  be  called  random  or  run  of  mine 

ies: 

Analytei  ofiomiplet  of  Navesink  marl  from  Marlboro  and  tyicinity.^ 
[Collected  by  C.  C.  Engle,  representing  the  New  Jersey  Geological  Survey.] 

Locstion. 


of  Mr.  Stryker,  ICtflbero 

.do 

-do 

of  Charles  M.  Wyckoff,  Marlboro.. 

.do 

of  Joseph  Holxnes,Holmdel 

of  Mr.  Myers.  Marlboro 

of  David  I.  Van  Deveer,  Marlboro . 

of  D.  H.  Taylor,  Bradevelt 

.do 


5.512 


,  A.  W.,  The  agricultural  value  of  greensand  marl:  New  Jersey  Agr.  Exper.  Sta.  Circ.  61,  p.  12, 1916. 

the  John  Van  Kirk  place,  at  Marlboro,  where  10  feet  of  green- 
containing  shells  is  overlain  by  3  to  5  feet  of  gravel,  W.  C.  Phalen 
ted  a  sample  which  was  analyzed  at  the  laboratory  of  the 
d  States  Geological  Survey  and  foimd  to  contain  4.45  per  cent 
;ash.»* 

>  average  potash  content  of  the  Navesink  marl  dug  near  Marl- 
if  judged  by  the  analyses  in  the  above  table,  is  1.09  per  cent 
than  the  average  obtained  from  the  borings  at  holes  1  to  16,  as 
bed  above.  (See  also  p.  104.)  The  phosphoric  acid  content  of 
»-  1  per  cent  would  give  the  marl  additional  agricultm*al  value. 
•Iboro  and  Bradevelt  are  on  the  railroad,  and  the  country  in 
ricinity  is  sufficiently  level  to  permit  exploitation  of  considerable 
The  Marlboro  district  is  thus  the  most  favorably  situated  of 
avesink  localities  for  commercial  development. 


I  Homerstown  marl  comes  to  the  surface  over  extensive  areas 
!  vicinity  of  Freehold.  Marl  was  formerly  dug  here  but  on  a 
:tensive  scale  than  at  Marlboro,  and  there  has  been  little  recent 
g.     Recent  analyses,  showing  the  phosphoric  acid  and  potash 

sy,  O.  H.,  Notes  on  the  greensand  deposits  of  the  United  States:  U.  8.  Geol.  Survey  Bull.  660, 
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coDtent  oi  randcmi  <«  nm  of  mine  — mplw  fmn  Freehold,  in  preo 
in  the  following  uble: 

Anelfta  o_f  templet  ^/fivitntovii  tttH/vm  pit  of  J,  W.  ZIobUu,  FreMi.* 


No. 

l™. 

E>0. 

i'-ai 

"ft 

^^ 

The  arerage  phosphoric  acid  contcot  of  the  three  samples  froD  . 

Freehold  is  slightly  higher  than  that  (rf  the  tm  samples  from  MaA-  I 

boro,  but  the  pota-sb  content  is  a  little  Iowa*-    lieBe  diffoenca  j 

might  disappear  if  a  larger  nombo'  of  analvses  went  available.  j 

Freehold,  because  of  its  railroad  facilities,  is  one  ot  the  moetf&TO^  , 

able  localities  in  Monmouth  Coimtr  for  the  commadal  deTek^nHiit  ; 
of  the  Horaerstown  marl. 

At  Eatontown  and  about  3  miles  to  the  east,  at  Branchport,  tba 
Bomeistown  marl  is  crossed  br  railroads,  and  at  Branchport  it  is  on  i 
tidewater  at  Pleastn«  Bay.  which  cuts  diagonally  acron  the  mail  btiL  . 
Parker  Creek,  a  branch  of  Shrewsbury  Rlrer,  also  tidewsttf,  lia 
along  the  northwest  border  of  the  Homerstown  bed. 

At  locahty  116,  about  0.3  mile  north  of  EatontowD,  acoradingto 
field  notes  of  Dr.  KQmmel,  the  Homerstown  marl  beneath  a  thin  c^ 
of  gravel  reaches  an  eleTation  of  23  to  28  feet  in  the  road  cut  at  du 
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AnalyteB  of$amplet  offfreensand/rom  vicinity  of  Eatontovm. 
[Analysts,  StUwell  &  Gladding,  New  York.] 


.Vo. 


Sample  from  military  pigpen  from  Monmouth  Park,  received  from  the  American  P(>t- 

anh  ConMratlon  ajfuhr  lib,  1918 

Oreenaand  "fhun  tep  of  knoU  beside  nursery,"  received  from  the  American  Potash  C'or- 


Total 
potash 
(KK)). 


PfTCdU. 

K.7.> 
K.OX 


pocation  July  ao.  1918 

Oreensand  murked  **  No.  7-^  overburden,  14  feet  blue  and  green  marl."  rci'civtHl  from 
the  American  Potash  Corporation,  Aug.  15, 191 8.    On  sample  dried  at  212°  F K.  19 


>  The  Eastern  Potash  Corporation  has  taken  over  the  rights  and  patents  of  the  American  Potash  Corpora- 
D,  in  BO  £sr  as  they  relate  to  potash  extraction  from  greensand. 

In  view  of  the  results  obtained  from  samples  already  cited  in  other 
uis  of  the  marl  belt  these  results  seem  high. 

A  sample  of  fresh  marl,  collected  at  a  depth  of  1  foot  at  locality  118, 
1  the  property  of  the  Eastern  Potash  Corporation,  was  analyzed  at 
e  laboratory  of  the  United  States  Geological  Survey.  It  contained 
W  per  cent  of  potash  (total  KjO) ,  including  a  trace  of  soluble  pot- 
li.  This  analysis,  which  may  serve  as  a  check  upon  tlio  others, 
ows  that  the  Homerstown  marl  at  Eatontown  compares  favorably 
th  the  better-grade  marls  elsewhere  in  the  marl  belt,  but  it  shows 
10  that  the  Eatontown  material  is  perhaps  not  so  conspicuously 
jh  in  total  potash  as  the  analyses  in  the  table  would  indicate. 
According  to  field  notes  of  Dr.  Kiimmel,  the  thickness  of  the 
)merstown  marl  at  Crawford  Hill  (locality  119),  about  8^  miles 
rthwest  of  Eatontown  is  about  25  feet. 

FABMmODALE. 

The  Manasquan  marl  was  formerly  dug  in  considerable  quantity  in 
B  vicinity  of  Farmingdale,  in  Monmouth  County,  and  enjoyed  a 
;h  reputation  as  an  agricultural  marl.  The  ])it  nearly  half  a  mile 
rtheast  of  the  town  Oocality  120),  now  owned  by  D.  Mahoney,  is 
ubtless  the  largest.  It  has  long  been  inactive  and  largely  filled 
th  water.  (See  PL  IX,  C.)  The  following  section  was  measured  by 
:.  KOmmel  *^  at  the  north  end  of  the  pit: 

Sedion  at  D.  Mahoneifs  marl  pitj  Farmingdale. 

Feet. 

Pleistocene  gravel 6 

Laminated  clay  with  very  thin  scams  of  sand,  the  laminae  of  sand 

more  numerous  and  thicker  in  upper  portion;  the  upper  part  of 

the  exposure  weathered  to  a  yellow  color;  the  lower  8  feet  nearly 

black  or  very  dark  chocolate-colored;  no  glauconite.    Kirkwood 

(Miocene) 12 

Greensand  marl  composed  of  glaucouite  and  very  fine  quartz  sand; 

when  wet  material  is  plastic  and  coherent;  only  upper  portion 

shown 2-3 


21 


yfliyfTiMii,  H.  B.,  field  notes  on  file  at  New  Jersey  Department  of  Conservation  and  Development. 
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The  overburden  at  the  north  side  of  the  pit  is  now  18  feet  or  mo 
It  probdbly  increases  in  that  direction,  but  toward  the  nortlnre 
southwest,  and  south  probably  considerable  extensions  of  the  pit  con 
be  made  without  finding  much  increase  of  overburden. 

The  Squankum  pits,  about  3  miles  south  of  Farmingdale,  wfai 
formerly  produced  much  marl,  are  now  flooded. 

At  the  pits  of  James  H.  Johnson,  about  liiree-quartNS  of  a  ni 
southwest  of  Farmingdale  {locality  121),  Dr.  Twitchell  *•  in  1912  o 
served  the  following  section : 

Section  at  marl  pit*  of  J.  II.  Johrtton,  near  Farmingdale. 

FML 

Gray  sandy  soil I 

Yellow  sand I 

Yellow  sand  and  abundant  gnvet 1 

Chocolate-colored  clay,  lammat«d 2-3 

Li^t  bluuh  green  to  olive-green  marl 1 


The  marl  is  light  greenish  gray  when  dry,  piles  of  it  reserablit 
piles  of  ashes.  In  1S84  N.  L.  Britton  visited  these  pits  aod  not«<i  i 
following  section:  "• 

Briuon't  ledum  at  Johnton  marl  pitt  in  1SS4' 

AM. 

Brown  sand  and  humus 2 

Yellow  drift 3 

Marl 15-17 

22 
The  excavations  are  in  the  ash  and  blue  marl  layers  of  the  upp 
marl  bed. 
Small  thicknesses  of  marl  are  exposed  along  the  water's  edge 
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A  sample  collected  by  W.  C.  Phalen  from  Daniel  Mahoney'a  prop- 
erty was  analyzed  in  the  laboratory  of  the  United  States  Geological 
Smrey  and  found  to  contain  3.54  per  cent  of  potash.^" 

The  thicknesses  represented  by  these  samples  are  unknown,  but  in 
so  far  as  the  samples  are  representative  of  the  Manasquan  marl  they 
show  a  lower  potash  content  than  that  of  either  the  Navosink  or  the 
Homerstown  and  thus  confirm  the  similar  findings  at  holes  17  to  19, 
localities  96,  97,  and  100,  near  Pemberton.  Tlie  phosphoric  acid  con- 
tent of  the  Manasquan  marl,  as  judged  by  these  samples,  is  noteworthy 
and  is  probably  a  considerable  factor  in  its  former  agricultural 
popularity. 

The  Shark  River  marl  (Eocene)  is  also  exposed  near  Farmingdale 
at  locality  122,  along  Manasquan  River  about  1  mile  below  the 
Johnson  pits,  above  described.  In  1912  Dr.  Twitchell  *^  measured 
the  following  section  at  this  place : 

Geologic  section  on  Manasquan  River  about  1  mile  south  of  station  at  Farmingdale. 

Yellow  sand  and  gravel 4-r> 

Chocolate-colored  day,  more  or  less  weathered,  with  some  tliin 

sand  seams  at  base \\-A 

Marl,  mottled  and  indurated 1+ 

Marl,  mottled  bluish  green,  with  considcraljlo  glauconilo  and  dral) 

clay  specks  and  streaks fi 

Water's  edge. 

17 

The  mail  is  fossiliferous  close  to  and  in  the  indurated  portion. 
A  fflmilar  exposure  with  less  marl  occurs  at  locality  123,  about  0.1 
mile  farther  up  the  river. 

POPULK  KSTD  ELBERON. 

Along  the  creek  about  0.75  mile  south  of  Poplar,  in  Monmouth 
Comity,  the  old  marl  pits  at  locality  124  and  vicinity  are  much 
overgrown,  but  on  the  north  side  of  the  creek  the  upper  part  of  the 
Manasquan  marl  is  exposed  with  the  base  of  the  Kirkwood.  Dr. 
Kummel  visited  this  locality  in  1917  but  found  no  fresh  openings. 

At  locality  125,  about  0.8  mile  southwest  of  the  station  at  Elberon, 
bi  Monmouth  County,  Dr.  Twitchell  found,  in  1912,  an  exposure  of 
Shark  Kiver  marl  in  a  gully  near  the  bam  of  the  Deal  Golf  and 
Country  Club.  Beneath  4  feet  of  yellow  sand  and  gravel  he  found 
S  feet  of  fairly  uniform  mottled  grayish-green  marl  with  clay  specks, 
rhere  were  old  marl  pits  in  the  vicinity. 

The  main  body  of  Shark  River  marl  lies  about  O.G  mile  south  of 
Elberon  and  occupies  an  area  about  1  \  miles  long  at  the  coast  and 

••  Aflhtey,  O.  H.,  op.  cact.,  pp.  99, 47. 

<i  TwltcbeU,  M.  W.,  field  notes  on  file  at  New  Jerst^y  De|MLrtint>nt  of  ('onservatioii  aud  Duvclopmont. 
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stretches  back  1  to  2  miles  from  the  shore.     Thla  area  is  now  h 
a  residential  district  with  pleasure  grounds. 

Two  wells  drilled  at  South  Elberon  near  the  railroad  and  ; 
half  a  mile  north  of  the  Deal  Beach  station  furnish  the  following 
bined  record,  which  is  slightly  modified  from  KOmmel's  accoun 


Camiined  Tttord  of  two  veil*  at  South  £ 


n  (toealitg  1S6}. 


Thick- 

Depth. 

FanaSk 

FtH. 
IJ 

n 

40 
70 

If 

ss 

13 

Ftit. 

130 

ZOO 

MO 

S! 

i 

C«p«     Uay 

(En^u^J 

The  Manasquan  marl  is  unusually  thick  (78  feet)  and  lu 
overburden  of  12  feet.  The  lime  sand  also  is  well  developer 
deeply  buried.  The  top  of  the  Homerstown  lies  at  a  depth  c 
feet  and  is  100  feet  thick.  There  is  some  uncertainty  abou 
correlation  of  the  beds  in  the  lower  part  of  the  section. 

ASBTTXTPABK. 

The  records  of  several  wells  at  Asbury  Park  have  been  st 
by  Woolman  "  and  compiled  into  a  single  record,  whic^,  in  aii 


SEA  GIRT. 
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Here  the  HomerBtown  marl  is  40  feet  thick  and  lies  240  feet  below 
be  surface.  The  Nayesink  marl  is  reported  as  93  feet  thick.  The 
mcentown  contaiiis  only  a  thin  layer  of  lime  sand.  The  greensand 
lember  of  the  Manasquan  is  20  feet  thick,  though  the  formation  as  a 
hole  is  100  feet  thick. 

OGBAV  G&OVX. 

A  well  at  Ocean  Orove  shows  the  marl  beds  at  somewhat  greater 
spths  and  with  more  variations  in  thickness.  The  following  record 
simplified  from  that  of  Woolman.^ 

Record  of  well  at  Ocean  Grove, 
[Elflvatkm,  20  feet.   Uriah  White,  driUer.] 


rfhee  Bands. 

Bmaiah  day,  edlad  rattan  itone 

tht-oolorea  day,  reMmbUng"  ash  marl"  beloH' 

laireensand.... 

dtuh  day  with  coccoiitha  and  Focaminifera,  the  "ash 

DMrl"  of  Prof.  Cook. 

rtar  day.  mudi  mixed  with  greenaand;  greensand  layer 

tmtolflSfeet. 

idday  with  greensand  cnlnsthroocli It 

ty  with  miKh  greensana;  Bryoioa,  ediinoid  spines,  For- 
niinifcra  at  261  to  2M  feet. 

kyish  greensand,  with  Focaminlf era 

Momnd  with  comminuted  shell  at  bottom , 

eeosand;  shell  at  382  feet 

aj  sand;  comminuted  shdL 

mt  strata;  water  from  layer  at  bottom 


Formation. 


Fed. 
20 
55 
30 
8 
47 


Feci. 
20 
75 

105 
113 
100 


48 

20A  : 

10 

227 

37 

264 

20 

2M 

16 

300 

81 

381 

76 

457 

677 

1,134 

Recent. 
[Kirkwood?] 

)[Shark  River?! 


[Manasqtian.] 


[Vinceiitown.] 


} 


Illornerstown.] 
iedbank. 
INavcsiiik.] 

[Mount     Laurel    and 
Wcnonah.] 


Here  the  top  of  the  Homerstown  is  at  a  depth  of  264  feet.  The 
[omerstown  and  Navesink  together  represent  a  thickness  of  101 
3et  but  are  separated  by  a  greensand  layer,  presumably  less  glauco- 
itic,  16  feet  thick. 


szA  amT. 


The  New  Jersey  coast  cuts  obliquely  acToss  the  strike  of  the  Coastal 
^%un  strata  in  this  part  of  the  State,  so  that  a  well  at  Sea  Girt,  which 
a  6  or  7  miles  nearly  south  of  Asbury  Park,  strikes  the  marl  beds 
vther  down  their  dip  than  wells  at  either  Asbury  Park  or  Ocean 
We.  A  well  at  the  Beach  House  furnishes  the  following  recordy 
^ch  is  simplified  from  Woolman's  account.^^ 


^Woolman,  Lewis,  op.  dt.,  p.  74. 
"Idem,  p.  78. 
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id  referred  above  to  the  Manasquan,  which  here  seems  unduly 
ould  be  ascribed  to  the  Vincentown.  The  top  of  the  Homers- 
here  at  a  depth.of  370  feet. 

ATLAVTIO  OITT. 

p  well  at  Atlantic  City  shows  the  depth  of  the  marl  beds  at 
^mmost  limit  of  the  Coastal  Plain,  at  a  point  about  45  miles 
5  outcrop  in  the  direction  of  the  dip.  The  well  was  drilled 
000  feet  out  on  Young's  ocean  pier  at  the  foot  of  Tennessee 
The  record  as  compQed  by  Woolman  *'  is  presented  below 
jrform.  - 

Record  of  well  at  Young's  Pier,  Atlnntir  City, 
[Elevation  of  pier,  ao  feet.    Uriah  White,  driller.) 


A^e  or  formatinn. 


to  metn  tide  levd 

vel  to  bottom  of  water) 

etc 

diatom  bedfl.crayel,fre8nBaDd,  etc..  including 
Bet  the  AUanuc  City  8004bot  water  norizon. 

art 

sush  li^t  and  dark  slate  or  aab-oolored  clays 

Itbsana  Foraminifera. 

careous  rock,  soft  or  liard;  two-thirds  coaslsts 

equa  1  mixture  of  greaisand  and  quartz;  tho 

is  carbonate  of  lime,  the  cementing  material; 

raminifera. 

reensand  marl 

rith  a  little  greenfland 

iKxiiored  day,  "hard almost  as  rock" 

rcensand  marl  similar  to  that  at  1,900  to  1 ,940 

:  micaceous  sandy  days 


I'ost-Miocono. 
Tenlativply  Miooonc. 

[Shark  Rivnr?] 

[  P  r  o  b  a  b  1  y  Mana.s- 
qtian.] 

[I*  r  o  b  a  b  1  y  Vincen- 
town.) 


J  Probably        lloniers- 
iovm  and  Navosink.] 


[Motmt     Laiirol     and 
Wt*nonahTJ 


p  of  the  Homerstown  marl  is  here  apparently  at  a  depth  of 
t.  Two  beds  of  greensand,  40  and  80  feet  tliick,  arc  sepa- 
130  feet  of  clay.  The  thickness  of  the  overlying  Vincentown 
)  feet,  is  the  maximum  recorded  thickness  for  that  formation,  . 
not,  however,  so  calcareous  here  as  in  Salem  and  Burling- 
ties. 

SmOCABY  OF  FIELD  DATA  AND  ESTIMATES. 

veil  three  greensand  beds  of  commercial  quality  and  thick- 
9  been  recognized,  which  with  some  variations  are  generally 
shable  throughout  the  region  where  borings  were  made. 
B  gray  or  bank  marl,  green  marl,  and  chocolate  marl.  The 
table  gives  the  range  in  thickness  and  quality  of  these 
is  at  the  five  localities  explored. 


,  Lavif,  N«ir  Jmwtj  Oeol.  Survey  Aim.  Bept.  lor  1901,  pp.  iio-lU,  1902. 
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be  mari  as  determmed  at  holes  8  to  10.    The  resulting  average 
»  very  well  with  the  arerages  for  the  adjacent  districts. 
lunin  2  the  final  average  is  weighted  according  to  the  number 
and  the  average  thickness  at  the  respective  localities, 
lumn  3  only  Survey  borings  which  entered  the  Uomerstown 
vesink  mar^  are  included. 

lumn  4  the  final  average  is  weighted  according  to  the  number 
.  aod  the  average  thickness  at  the  respective  localities, 
lumns  5  and  6  the  final  averages  are  weighted  according  to 
rage  thickness  and  potash  content  of  the  marl  at  the  respcc- 
alities. 

lumn  7  the  final  averages  are  not  weighte<l. 
lumn  8  the  final  averages  are  weighted  according  to  the  esti- 
tonnage  per  acre  at  the  respective  localities. 
A  r^on  from  Hedford  to  Birmingham  and  Pemborton  seven 
-hich  show  an  average  thickness  of  about  45  feet  for  the  com- 
lomerstown  and  Navesink  marls,  indicate  the  northeastwurd 
ation  of  the  maii  in  commercial  thickness  beyond  the  region 
d  by  Survey  borings. 

>bstown  66  feet  of  marl  probably  referable  to  the  Uomerstown 
Lvesink  is  reported.  The  records  of  three  wells  at  Wrights- 
ad  New  Egypt  show  great  thicknesses  of  mari,  parts  of  which 
ibably  referable  to  the  Manasquan  or  Vincentown,  They 
,  however,  the  northeastward  continuation  of  a  great  body 
Ifavesink  and  Homerstown  marls. 

heast  of  Sykesville  the  two  beds  are  separated  by  tlic  Kndbank 
At  Homerstown  a  well  penetrated  22  feet  of  green  mari  and 
of  gray  mari,  probably  assignable  respectively  to  the  llomcrs- 
jid  Navesink.  Between  these  beds  lies  15  feet  of  more  or 
arly  material  thought  to  represent  the  Redbank.  Near 
own  and  at  Crawford  Hill  (locality  119)  measurements  by 
immel  indicate  a  thickness  of  20  to  25  feet  of  Homerstown 
Thus  it  appears  that  in  the  region  where  the  Homerstown 
ivesink  mark  are  distinct  they  tend  to  maintain  thicknesses 
if  combined  would  equal  or  exceed  their  combined  thickness 
est  of  Sykesville.    Each  of  these  beds  is  present  in  commercial 
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hand  for  localities  where  it  is  accessible  suggest  that  the  more  ^- 
conitic  portions  of  the  marl  are  thinner  and  contain  from  2  to  4  per 
cent  less  potash  than  the  averages  for  the  combined  Navesiiik  and 
Homerstown  given  in  the  above  table.  It  is  thus  probably  unsuited 
for  the  commercial  extraction  of  potash,  but  there  is  no  appamit 
reason  why  it  might  not  again  find  favor  for  direct  application  ast 
fertilizer  to  soils  deficient  in  potash  or  phosphoric  acid. 

OENIOtAXi  BSTIUATE8  FOR  ENTIRE  MARIi  BELT. 

Washington  **  estimates  that  the  greensand  beds  in  New  Jersoj 
contain  2,034,000,000  metric  tons,  equivalent  to  about  2,243,114,000 
short  tons  of  potash.  This  estimate  is  based  on  the  assumption  of  t 
bed  of  greensand  6  meters  (about  20  feet)  thick,  containing  6  per  ; 
cent  of  potash  (K,0},  and  occupying  a  belt  160  kilometers  (99.4 
miles)  long  and  16  kilometers  (9.9  miles)  wide.  These  assumptions 
appear  to  be  fully  justified,  except,  perhaps,  that  for  the  width  of  the 
belt.  The  marl  doubtless  underlies  all  that  portion  of  the  State 
southeast  of  the  line  of  its  outcrop  and  contains  potash  throughout 
its  breadth,  a  much  wider  area  than  the  l&-kilometer  strip.  Most 
of  the  deposit,  however,  is  inaccessible  because  of  the  overburden, 
which,  on  account  of  the  geologic  structure,  increases  toward  dte 
southeast.  In  Monmouth  County,  as  previously  shown,  the  put  (S 
the  marl  accessible  by  open-pit  mining  occupies  an  area  10  miles  (x 
more  wide,  though  much  of  this  area  is  also  underlain  by  the  Redbanlc 
sand.  Farther  southwest  the  similarly  accessible  portion  of  the  belt 
is  much  narrower. 

In  Monmouth  County  the  Navesink  and  Homerstown  marls  an 
distinct,  but  for  purposes  of  computation  they  may  be  considered 


ed.  Wells  southeast  of  the  marl  belt  and  along  the  shore 
e  a  fchiftlfflning  of  the  greensand  belts  in  the  direction  of  the 
rhere  are,  however,  no  data  about  the  maintenance  or  change 
Lity  in  that  direction.  The  maximum  recorded  depth  of  the 
the  Homerstown  appears  to  be  1,900  feet  in  the  well  at 
icCity. 

SUMMARY  FOR  UME  SAND. 

lime  sand  in  probable  commercial  thickness  is  exposed  or  has 
ecognized  in  wells  as  far  north  as  Wrightstown.  Northeast- 
rom  this  place  the  Vincentown  sand  becomes  predominantly 
ose.  The  lime  sand  is  reported  as  25  feet  thick  in  vSulem 
jf  but  at  the  well  of  the  Salem  Water  Co.,  at  Quinton,  it  is  108 
ick,  and  at  Atlantic  CSty  460  feet  thick.  In  the  well  of  William 
k,  near  Vincentown,  it  is  31  feet  thick,  and  at  Woods  town  it  is 
;  or  more  thick.  The  maximum  reported  content  of  carbonate 
e  is  84.7  per  cent  in  a  sample  from  Mannington  Township, 
County,  but  the  average  of  three  samples  from  that  township 
oly  66  per  cent;  80  per  cent  material  is  reported  from  locality  61, 
f  Clementon,  Camden  County.  No  systematic  measurements 
iples  of  the  lime  sand  are  available.  Ordinarily  it  has  con- 
)le  overburden  and  lies  a  mile  or  more  from  available  sites 
ensand  exploitation. 

COMMERCIAIi  DEVEIjOPMEXT. 

Lou^  small  amounts  of  potash  have  been  manufactured  from 
Fersey  greensand  and  marketed,  there  has  been  as  yet  no 
cale  commercial  operation  or  production.  In  1916  the 
ly  Chemical  Co.,  of  Camden,  N.  J.,  under  the  direction  of  I 


! 

a  1  in] 


108  POTASH  IN  THE  GEBBNSAIIDS  OF   NEW  JERSHTf. 

above  New  York  City.  The  plant  was  designed  to  produce  1 
of  potash  a  day  but  was  only  experimental  and  not  intended  for  am-] 
mercial  production.  The  process  as  at  present  developed  is  deecribtd 
below  in  the  account  of  the  Eastern  Potash  Corporation.  In  1917 
the  company,  having  changed  its  name  to  the  American  Pot«li| 
Corporation,  continued  experimental  operations  at  Jones  Poiiit* 
and  claimed  to  have  solved  the  difficulties  of  extracting  potaA  «; 
a  commercial  scale  from  the  greensand  of  New  Jersey.  Amtmg 
the  proposed  by-products  were  "agricultural  lime,"  brick,  tile,  aai 
artificial  stone.  No  production  of  potash  was  reported  by  the  com- 
pany during  the  year. 

liie  Eastern  Potash  Corporation  was  subsequently  organized  to 
take  over  the  rights  and  property  of  the  American  Potash  Corpm- 
tion  in  so  far  as  they  related  to  the  production  of  potash  and  ij- 
products  from  greensand.  This  corporation,  with  offices  in  Nev 
York,  continued  the  experimental  work  at  the  Jones  Point  pUnt 
and  produced  and  marketed  in  1918  a  small  quantity  of  high-gndi 
caustic  potash.  The  company  now  has  under  construction  seir 
New  Brunswick,  N.  J.,  a  plant  designed  to  treat  1,000  tons  of  green- 
sand per  day.  According  to  a  recently  published  statement "  thi 
process  which  thia  company  claims  to  have  demonstrated  com- 
mercially consists  in  grinding  the  greensand  in  ball  mills  to  200 
mesh,  and  then  digesting  the  material  with  milk  of  lime  in  an  Rut<^ 
clave  or  a  special  type  of  continuous  digestor  for  30  to  60  minatci 
with  steam  at  a  pressure  of  200  pounds.  The  lime  (CaO)  should 
equal  the  weight  of  the  greensand.  The  digested  material  is  filtend 
twice,  and  a  solution  containing  about  80  per  cent  of  the  potash  in 
the  charge  is  evaporated  in  a  multiple-type  evaporator  from  u 
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■  S.  J.  (see  Pis.  n  and  VIII,  A) ,  and  has  marketed  a  small  quantity 
^  of  high-grade  potash  extracted  therefrom  in  its  experimental  plant 
at  Stockertown,  Pa.  The  process  consists  in  preheating  the  green- 
sand  to  350°  C,  mixing  it  with  calcium  chloride,  passing  the  mixture 
through  a  furnace  at  about  850°  C,  leaching  the  product,  and  finally 
obtaining  potassium  chloride  by  evaporation  and  crystallization. 
Ihe  company  had  suspended  operations  by  the  full  of  1918  but  was 
planning  to  erect  a  plant  on  its  ground  near  Marlton.  No  further 
progress  has  been  reported  to  the  Survey. 

The  large-scale  experiments  of  F.  Tschimer  at  York  town  "^  in  1917 
led  to  the  establishment  of  the  R.  S.  Ryan  Co.'s  plant  at  Reeves 
station  (PL  IX,  D),  2  miles  north  of  Medford,  in  Burlington  County, 
^vfaere  the  company  had  acquired  ground.  The  plant,  which  is 
regarded  as  only  for  commercial  experiment,  handles  about  50  tons 
of  greensand  and  produces  from  2  to  3  tons  of  potassium  cliloridc 
(Kd)  per  day.  The  process  consists  in  grinding  greensand  and 
lime  sand,  taken  from  the  company's  pits  near  the  plant,  mixing 
these  with  salt,  and  heating  the  mixture  in  a  rotary  kiln.  The 
clinker  is  leached  in  water,  and  the  potassium  and  sodium  chlorides 
are  removed  by  evaporation  and  crystallization.  Most  of  the 
sodium  chloride  is  recovered  and  used  over  again.  Potassium 
fshloiide,  running  88  to  90  per  cent,  with  a  little  potassium  sulphate, 
is  produced.  By  March,  1919,  the  company  had  sufficiently  over- 
come initial  difficulties  to  start  commercial  operation.  In  September 
of  the  same  year  the  plant  was  reported  closed.  The  figures  for 
production  are  not  available. 

In  the  fall  of  1918  the  newly  organized  Reduction  &  Concentration 
Corporation  acquired  a  factory  building  and  grounds  at  Gloucester, 
K.  J.,  for  rendering  soluble  the  potash  in  greensand  and  making 
complete  fertilizer  in  which  was  to  be  incorporated  the  treated 
greensand.  Preliminary  arrangements  were  made  for  utilizing 
greensand  from  properties  of  the  Norcross  &  Edmunds  Co.  at  Bir- 
mingham and  of  the  West  Jersey  Marl  &  Transportation  Co.  at 
Sewell.  Installation  of  machinery  and  experimental  work  were 
ttid  to  be  in  progress  from  Jimuary  to  March,  1919,  when  the  writer 
^ras  in  the  vicinity,  but  no  information  as  to  the  process  was  divulged, 
mnd  no  opportunity  was  afforded  to  view  the  operations.  No 
Imxiuction  and  no  further  activity  of  the  corporation  have  been 
Sported  to  the  Survey. 

In  1918  the  Coplay  Cement  Manufacturing  Co.,  of  Coplay,  Pa., 
"^faich  had  recently  installed  a  Cottrell  dust-collecting  system  and 
equipment  for  the  extraction  of  potash  from  flue  dusts,  experimented 
yrith  greensand  from  Birmingham,  N.  J.,  as  a  constituent  of  its 
cement  mixture  to  see  if  the  amount  of  potash  recoverable  from 

M  Oale,  H.  8.,  sad  HIcki,  W.  B.,  op.  clt. 
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these  dnsts  eonid  be  increued.  "Rm  oompu^s  usual  mixton 
tained  about  1  per  cent  of  potash,  "nie  greensand  employed 
tuned  about  7  per  cent  of  potash,  so  that  its  nse  in  the  propor 
selected  for  the  experiments  wDnld  neazly  donUe  Ute  amom 
potash  available  for  Tolatilization.  Hie  experimentB  slunred 
the  potash  was  lBtf;ely  volatilised,  and  diat  the  osment,  tb 
darkfir  colored  on  account  of  the  iron  in  Hm  greensand,  was  tH 
under  the  market  conditions  then  existmg.  T^  ocnnpany : 
acquired  greensand  deposits  near  Eiilkvood,  in  Camden  Co 
(locality  60,  PI.  11) ,  and  b^;an  oommerdal  utilization  of  the  p 
sand.  After  a  few  runs,  but  not  from  any  difficolty  artring  1 
the  use  of  greensand,  it  became  necessary  to  shut  down  the  < 
collecting  units  of  the  plant.  These  were  still  inactive  in  Octi 
1919,  but  resumption  of  activity  was  expected  if  the  potash  nu 
seemed  favorable. 

A  number  of  other  processes  for  the  extraction  of  potash 
greensand  have  been  devised  and  most  of  them  patented.  ] 
of  those  processes,  howev^,  has  reached  so  advanced  a  sta^ 
large-scale  experimentation  as  those  above  described.** 

OtTTIiOOK. 

The  development  of  a  potash  industry  based  on  the  New  Ji 
greensands  depends  on  the  abiUty  of  the  manufacturers  to  con 
not  only  with  foreign  producers  but  also  with  American  produce 

According  to  Hicks  ^  the  prices  of  German  potash  salts  delii 
before  the  war  under  special  contracts  for  large  quantities  direct 
the  source  of  production  to  Gulf  and  Atlantic  ports  were  as  follow 
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As  will  be  observed  from  the  table,  net  prices  to  large  importers  varied  from  57 
cents  per  iinit  (20  pounds  of  KqO)  for  the  lowest-grade  product  to  8:)  cents  for  sulphate. 
The  list  prices,  which  are  generally  shown  in  market  quotations  in  the  ITuited  States, 
correspond  to  67  cents  per  unit  for  the  low-grade  material  and  98  cents  for  sulphate. 
Ocean  freigjit  rates  to  the  United  States  on  these  salts  in  bulk  from  Ilamburg  averaged 
about  $2  per  metric  ton  to  northern  ports  and  $2.50  to  $2.90  to  southern  ports. 

After  the  embargo  of  January  30, 1915,  placed  on  the  exportation  of  potash  salts  from 
Germany,  the  prices  of  these  salts  rose  rapidly.  Karly  in  1915,  market  quotations  on 
80  per  cent  muriate  were  around  $115  a  ton  and  gradually  rose  to  $500  a  ton  in  Decem- 
ber. The  quotations  in  1916  varied  from  $300  to  $490  a  ton,  in  1917  from  $325  to  $450 
a  ton,  and  in  1918  from  $260  to  $350  a  ton.  These  quotations  are  not  indicative  of  the 
actual  selling  price  of  potash  materials,  as  only  limited  quantities  of  muriate  were  on 
the  market  and  muriate  was  at  a  premium  because  of  its  use  as  a  raw  material  in  the 
manufacture  of  various  refined  potassium  salts.  The  actual  selling  price  in  the  eastern 
markets  of  the  domestic  output  was  about  $4.87  per  unit  in  1910,  $4.79  in  1917,  and 
$4.61  in  1918.    These  data  are  shown  in  the  following  table. 

Wholesale  price  of  potash  in  the  United  States,  1915-1918. 


Y«sr. 

Market  quotations  of  80  per  cent  muriate.(> 

Approximate  avei^ 
age  selling  price 
per  unit  of  ICtO  of 
aomostic  output. 

Per  short  ton  of  salt. 

Per  unit  of  KjO. 

F.  0.  b. 
plant. 

Eastern 

High. 

Low. 

Average. 

High. 

Low. 

Average. 

markets. 

HU. 

1500 

490 
450 
350 

S116 
300 
325 

t245 
415 
880 

liaoo 

0.S0 
0.00 
7.00 

$2.30 
6.00 
6.50 
5.20 

aieo 

{(.30 
7.60 
6.30 

$3.14 
4.37 
4.29 

t3.M 

int 

4.87 

in? 

4.70 

ttU. 

260             315 

4.11              4.61 

■  QuoCaticms  for  1015  and  1916  taken  fhnn  Jour.  Ind.  and  Eng.  Chemistry  and  for  1917  and  1918  from  Oil, 
hint,  and  Drug  Reporter. 

When  the  armistice  was  signed  in  November,  1918,  only  a  few  large  producers  in  the 
Uiuted  States  had  made  their  original  investments  out  of  the  potash  industry,  many 
plants  had  been  operated  only  a  short  time,  and  others  were  under  construction. 
About  one-third  of  the  potash  produced  in  1918  was  still  in  the  hands  of  producers, 
money  for  operating  expenses  had  been  advanced  on  the  xx)tash  held  in  storage,  and 
developments  had  gone  forward  under  the  prevailing  price  of  $4  to  |5  per  unit  of  potash. 
Anticipation  that  low-priced  potash  from  foreign  sources  would  be  available  followed 
^armistice  agreement,  checked  sales  of  domestic  potash,  and  caused  the  price  to  fall 
to  about  12.50  per  unit — a  price  lower  than  the  cost  of  production  of  many  producers. 
Hiese  conditions  caused  a  crisis  in  the  ix)ta8h  industry',  and  producers  began  to  close 
their  plants.  By  the  early  part  of  1919  nearly  all  producers  had  shut  down  and  some 
bad  gone  out  of  business. 

The  cost  of  production  of  American  salts  is  summarized  by  Gale 
and  Hicks  '^  as  follows: 

Available  data  on  the  cost  of  producing  potash  from  the  various  American  sources 
are  very  meager,  but  if  the  following  estimates  of  cost  production  are  correct  they 
indicate  that  undoubtedly  some  of  the  large  developments  will  survive.  Oondra  gives 
the  cost  of  producing  potash  in  the  alkali-lake  region  of  Nebraska  as  between  $20 
and  |44  a  short  ton,  or  an  average  of  |30  a  short  ton  of  crude  salts.    This  corresponds 
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to  an  average  of  about  |120  a  ton  of  potash  (^0).  The  conditiona  m  npHa  Unr, 
fuel,  and  euppliee  in  this  region  are  very  difficult,  and  the  coat  dkould  be  conad(n% 
reduced  ii  such  conditions  are  improved.  It  tiaa  been  stated  that  solphat*  tt  potaA 
can  be  produced  from  alunite  at  Uarysvale,  Utah,  at  approximataly  $20  a  ton  (eqiBT- 
alent  to  about  940  a  ton  of  KgO),  and  that  if  an  aenal  tramny  were  installed  As 
cost  would  be  reduced  60  per  cent  Porter  eBtimatea  that  the  present  cut  of  in- 
duction, exclusive  of  royalty,  depreciation,  and  similar  items,  by  the  SecutityCoDait 
&  Lime  Co.,  Eagerstown,  Md.,  is  about  $30  a  ton  of  pure  potash  (EjO)  packed  o 
board  cars,  and  that  under  normal  conditions  the  price  might  be  reduced  60  pscoit. 
TreanoT,  from  his  experiencee  as  manager  ot  the  Riverside  Portland  Ccaient  Co., 
thinks  the  cost  of  saving  potash  from  Sue  dust  may  run  $100  a  ton  of  KjO  for  the  £til 
month,  may  averago  $40  a  ton  of  K,0  the  first  year,  and  that  it  may  ultimately  ba 
reduced  to  les  than  $20  a  ton  of  K^O. 

Estimates  of  the  cost  of  American  production  thoa  mn  from  (20 
to  J120  a  ton  of  K,0  or  from  $0.20  to  »1.20  per  unit. 

Wells  "  in  describing  the  plant  of  the  Eastern  Potash  Corpora- 
tion estimates  that  the  coat  of  producing  caustic  potash  in  a  plut 
with  a  capacity  of  1,000  tons  of  greensand  per  day,  including  interest 
and  general  plant  depreciation,  may  reasonably  be  as  much  as  tl.50 
per  unit  of  K,0.  Such  a  plant  would  produce  about  45  to  50  toot 
of  K,0  as  caustic  potash  and  woiild  turn  out  about  2,000,000  brick 
per  day.  It  should,  however,  be  home  in  miad  that  the  cost  d 
raw  material  for  the  brick  is  greater  than  that  for  ordinary  brick 
and  that  the  by-product  brick,  to  find  a  suitable  market,  mart 
possess  some  special  attractiveness  such  as  color,  endurance,  or 
adaptability  to  particular  uses.  With  the  requirement  of  a  special- 
ized market  the  disposal  of  so  much  brick  might  prove  a  problem  in 
itself. 

It  is  doubtful  if  companies  making  potash  their  only  product  in 
the  treatment  of  greensand  can  do  so  for  lees  than  the  S1.60  per 
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rf  German  potash  will  hereafter  greatly  exceed  and  perhaps  be  as 
nach  as  double  pre-war  prices.  On  the  other  hand,  there  is  the 
MBsibility  that  in  the  United  States  the  cost  of  labor  and  fuel  may 
iAve  reached  its  peak  and  that  with  the  resumption  of  industries 
itemipted  by  the  war  and  with  increased  production  these  costs 
lay  decline. 

The  American  potash  industry  thus  bids  fair  to  be  on  a  nearly 
ren  basis  with  foreign  potash  industries.  AVliether  or  not  green- 
md  may  haye  a  place  in  the  American  potash  industry  will  dopond 
Q  how  well  the  greensand  operators  may  be  able  to  (lompcte  with 
restem  producers. 

AVAILABILITY  OF  POTASH  IN  GREENSAND. 

The  scarcity  of  potash  and  the  high  prices  of  fertilizers  during 
he  war  led  many  farmers  to  think  again  of  greensand  as  a  source  of 
BTtilizer.  Although  accounts  of  its  use  in  the  early  reports  were 
ighly  favorable,  the  results  of  more  recent  local  applications  were 
(mtnidictory,  and  the  writer  receiyed  many  inquiries  about  the 
availability  of  the  potash  in  greensand. 

From  the  standpoint  of  the  fertilizer  manufacturer  the  potash  is 
rat  considered  available  because  of  its  slight  solubility  in  water. 
iecent  experiments  conducted  by  True  and  Gcise,  of  the  Bureau  of 
^lant  Industry,  United  States  Department  of  Agriculture,  show 
hat  plants  in  their  early  growing  stages  will  assimilates  potash  from 
^nsand  as  effectively  as  from  the  usual  soluble  conmiercial  potassium 
alts.  These  authors'®  used  two  sets  of  carefully  controlled  pot  cul- 
•wes  of  wheat  and  red  clover  with  nutrient  solutions.  In  one  set  the 
lotash  was  supplied  by  the  usual  commercial  salts;  in  the  other  set 
K)tash  was  supplied  by  greensand  in  proportions  such  as  those 
onnerly  employed  in  agricultural  practice,  all  other  sources  of 
Potash  being  excluded.     They  reached  the  following  conclusions: 

It  has  been  shown  by  pot  experiments  carried  out  with  crushed  quartz  and  Shive's 
^ture  solution  as  a  basis  that  greeusands  and  greensand  marls  from  Virginia  and  New 
'fXKy  are  able  to  supply  sufficient  potassium  to  satisfy  the  demand  of  Turkey  Red 
vheat  and  red  clover  during  the  first  two  months  of  their  growth.  This  enables  them 
<0]Dake  a  greater  dry  weight  of  tops  than  was  seen  in  similar  cultures  in  which  the 
totmium  demand  was  supplied  by  potassium  chlorid,  potassium  sulphate,  and 
MMium  phosphate.  The  prompt  availability  of  sufficient  potassium  to  meet  the 
leeds  of  many,  perhaps  most,  farm  crops  seems  to  be  indicated. 

It  is  reported  that  the  New  Jersey  Agricultural  Experiment  Station 
^  been  working  on  the  same  problem  and  has  reached  similar 
inclusions. 

In  a  letter  to  the  Director  of  the  United  States  Geological  Survey 
[)r.  True  points  out  that  land  which  already  has  a  sufficient  supply 

*Tnie,  R.  H.,  and  Qeiae,  F.  W.,  Bzperlmonts  on  the  tbIim  of  gnenaand  ai  a  louroe  of  potamlUTn  Ist 
lut  culture:  Jour.  Agr.  Reeearofa,  voL  15,  pp.  483-41)2,  Deo  2, 1918. 
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of  potash  and  the  other  ingredients  supplied  by  greensand  mari 
not  be  benefited  by  apphcation  of  it.  This  may  account  in  3 
measure  for  the  contradictory  nature  of  the  reported  results  o: 
use.  Dr.  True  further  states  that  arrangements  have  been  n 
for  the  shipment  of  three  carloads  of  greensand  from  depodts : 
Marlboro,  N.  J.,  to  the  vicinity  of  Florence,  S.  C,  where  it  is  t 
applied  to  fields  known  to  be  deficient  in  potash.  Results  of  int4 
and  value  are  to  be  expected  from  these  experiments. 

More  recent  experiments  along  a  somewhat  different  line  1 
been  carried  out  by  McCall  and  Smith,  of  the  Maryland  Agricull 
Experiment  Station.  These  authors  *^  composted  greensand  ' 
sulphur,  soil,  and  manure  in  varying  proportions,  taking  san 
from  time  to  time,  extracting  these  samples  with  distilled  water, 
analyzing  the  water  extracts  for  their  acidity  and  their  sulp 
and  potassium  content.  IVo  types  of  greensand  were  used, 
from  Sewell,  N.  J.,  containing  5. 88  per  cent  of  potas^um  (K), 
the  other  from  Crownsville,  Md.,  containing  1.42  per  cent  of  pc 
slum.  Each  compost  had  as  a  basis  1,500  grams  of  greeoK 
500  grams  of  conmiercial  fiowers  of  sulphur,  and  0,  250,  or  500  gt 
of  partly  rotted  yard  manure,  aid-dried  and  ground  fine.  In  s 
of  the  tests  CoUington  sandy  loam  and  precipitated  calcium  carboi 
were  used,  also  small  percentages  of  the  sulphates  of  iron  and  alun 
The  following  results  were  obtained : 

1.  In  composts  consistii^  of  grocosand,  manure,  and  Mil  in  diffra^nt  propof 
an  appreciable  amount  of  the  potaadum  was  made  water-aoluble  through  sidf 

2.  The  compoets  containing  the  largest  proportion  of  manure  developed  the  hi| 
degree  of  acidity,  oxidized  the  gre:iieat  amount  of  auiphur,  and  produced  the  li 
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Lnlphur  and  manure  ic*t  pr:-*  :■:  b*  *  pfwrioal  Az.i  -h^  :it-:  n-r-i  •ifr  .  r-ii- - 

In  the  opinion  of  the  writer  p&r:  of  tie  li^^nrn:  cvr^e*.:  :r?:r.  ::.e 
of  marl  may  be  the  resolt  of  an  imprckre»i  :exvirv  rr^.v:.:  ?  •  '■  v 
mechanical  mixture  of  the  greens^anJ  wiiL  :Le  >«'il.     Fc*r  ox:k:iir!( 
of  clayey  greensand  applied  and  WL>rkeii  ir.io  a  iij:::  s&r.iiy  s^.ii 
nild  produce  a  more  loamy  texture  besides  f ur!:i>:i.ir*i:  po::i>i..     On 
other  hand,  similar  greensand  applied  t«.>  a  >::ti  iluvt  v  svil  wo-.iui 
^od  to  emphasize  the  heaviness  of  such  a  soil  and  mi^h:  he  injurious. 

EARUER  VIEWS  OX  AGRICrLTURAL  VALIT:. 

Little  was  known  in  the  earlier  days  about  fM>tash  in  (rroonsanii 
larl  and  its  part  in  the  beneficial  action  of  the  marl  upon  crops.  On 
he  other  hand,  the  importance  of  the  phosphoric  acid  ami  lime  as 
nwefi^al  constituents  was  strongly  ui^ed.  For  those  intert^tcii  in 
srerting  to  the  use  of  marl  as  a  fertilizer  it  may  be  well  to  repeat  the 
ondnsions  drawn  years  ago  by  Cook:*- 

1.  Tliat  the  most  valuable  marla  and  those  which  will  best  pay  the  cv^t  of  lone 
mwpnrtation  are  those  which  contain  the  la^geen  percent  aire  of  phosphoric  acid. 

2.  That  the  most  durable  marls  are  those  containing  carUmato  of  lime,  the  more  the 
WCter. 

S.  That  greensands  containing  but  little  of  either  phosphoric  acid  or  cirbonato  of 
lime  become  active  fertilizers  when  composted  with  quicklime. 

4.  That  marls  which  are  acid  and  burning  from  c^mtainin^  sulphate  of  iron  ran  be 
Rendered  mild  in  properties  and  useful  as  fertilizers  by  compi>sT  in|!  with  lime. 

5.  That  crops  particularly  improved  by  it  are  all  forage  crops,  j?rasj*,  clovor.  etc.: 
lor  these  the  green  marl  may  be  spread  upon  the  surface  to  the  amount  of  from  100  to 
ttO bushels  per  acre.  The  crop  is  generally  doubled  and  in  some  cases  quadrupled  by 
IhiB  api^cation.  Other  nuirls  must  be  used  in  larger  quantities,  but  will  produce 
Cood  results. 

Potatoes :  For  this  crop  marl  seems  to  be  a  specific.  It  does  not  materially  increase 
the  growth  of  the  vines,  and  the  >'ield  is  not  much  greater,  but  the  potatoes  are 
■Boother  and  fairer  in  the  skin  and  dr>'er  and  of  better  quality  when  boiled.  The 
Burl  is  put  on  the  potatoes  in  the  hill  at  planting;  if  not  acid,  it  is  thrown  directly  on 
the  tuber;  if  add,  the  potato  is  first  covered  by  earth  and  the  marl  thrown  on  or 
beside  that.    From  5  to  30  tons  may  be  used  on  an  acre. 

Buckwheat:  Most  remarkable  effects  upon  this  crop  arc  produced  by  marl.  Two 
ttd  one-half  tons,  or  50  bushels  to  the  acre,  spread  on  after  sowing,  have  caused  an 
equalamotint  of  buckwheat  to  grow  on  land  which  othenviso  was  not  worth  culti  vat  in^. 

Wheat,  rye,  oats,  and  com  are  improved  by  the  use  of  marl,  though  not  with  the 
ibiking  results  seen  on  the  crops  before  mentioned.  It  is  applied  as  a  top  dressing 
on  the  prepared  ground,  is  spread  on  the  surface  before  plowing,  is  worked  in  the  hill 
or  drill,  or  is  composted  with  barnyard  manure  and  spread  on  the  ground  according 

e  Cook,  G .  U.,  Geology  of  New  Jeney,  pp.  452-453, 1868. 


Composite  samples,  15  in  a] 
pared  to  represent  each  bed  o 
six  localities  explored.  Eacfc 
grams  and  was  made  up  of  i 
from  the  given  bed  at  the  gi<i 
thickness  represented  by  it. 
preliminary  drying,  but  at  the 
were  dried  under  the  same  com 
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eated  and  continued  for  an  hour  and  threcvquartors.  At 
I  material  released  by  washing  was  of  a  brownish  color  and 
[y  heavy,  settling  in  a  comparatively  few  minutes.  This 
ared  after  five  or  six  washings,  however,  and  a  light  yellowish 
laterial  was  developed,  which  clouded  the  solution  and  ap- 
without  evident  diminution  at  every  washing.  Compara- 
ittle  of  this  cloudy  matter  had  settled,  even  after  standing 
;ht.  A  few  drops  of  dialyzed  iron,  added  to  the  solution  at 
gestion  of  George  Steiger,  caused  the  flooculation  and  pre- 
Dn  of  the  fine  suspended  matter  and  the  clearing  of  the 
1. 

3ond  preliminary  trial  was  made  to  determine  whether  the 
material  above  mentioned  was  present  as  detached  particles 
3riginal  sample  or  whether  it  was  developed  from  the  green- 
-ains  by  agitation  in  washing.  About  25  grams  of  greensand 
h  clayUke  material  was  relatively  abundant,  was  placed  in  a 
on  a  stand  under  a  faucet.  The  inflow  of  water  was  directed 
mnel  to  the  bottom  of  the  beaker.    The  '*clay**  was  soon 

out  and  the  solution  cleared.  Some  cloudiness  of  the  water 
veloped,  however,  when  the  greensand  was  agitated  with  a 
»d.  This  was  done  at  intervals  of  a  few  minutes  for  a  period 
ly  four  hours,  and  the  cloudiness  appeared  at  each  agitation. 
5ar  water  was  then  poured  off  except  about  50  cubic  centi- 

in  which  the  greensand  was  again  stirred  l>riskl3'  yriih  a  rod. 
^udiness  at  once  reappeared  just  as  abundantly  as  at  the 
:.ages  of  the  washing. 

as  concluded  that  the  glauconite  grains  were  yielding  fine 
ss  either  by  mechanical  wear  of  grain  on  grain  or  by  the  flow 
jr  over  the  grains.  Of  the  two  agencies  the  former  is  appar- 
hie  more  eflfective,  because  practically  no  cloudiness  appeared 
the  constant  flow  of  water  through  the  beaker.  The  test 
s  that  much  of  the  "clay'*  that  is  so  abundant  in  some  beds 
nsand  is  really  composed  of  finely  comminuted  glauconite 

Its  presence  in  the  marl,  therefore,  does  not  necessarily  imply 
quality. 

taking  the  separations  tabulated  below  the  following  proco- 
as  observed.  After  placing  the  weighed  sample  in  a  beaker 
lat  more  than  enough  distilled  water  to  cover  it  was  added. 
;ensand  was  then  stirred  vigorously  with  a  rod  for  one  minute 
owed  to  settle  for  30  seconds,  after  which  the  cloudy  liquid 
canted  to  a  second  beaker.  These  operations  were  repeated 
tal  of  10  times  for  the  first  five  samples  and  15  times  for  the 
ing  10  samples.  The  washed  greensand  was  then  removed 
.sserole,  dried  on  a  steam  bath,  and  weighed.  A  few  drops 
p^ed  iron  were  added  to  the  cloudy  liquid,  which  was  then 
i  to  settle,  after  which  the  clear  water  was  decanted  and  the 
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settlings  dried  and  weighed  in  the  same  maimer.  In  sampler  C 
G-10,  G-13,  G-14,  and  G-15  the  entire  washing  waters  were  di 
without  flocculation  and  precipitation  by  dialyzed  iron. 

Wet  Mparatioru  ofcompotiU  tampiei  of  grutuand/rom  Sitrrey  boTing$. 


Uality. 

Approii- 

"Stir 

-Sffi- 

-SC" 

Matstelmahed 
out. 

La 

Onmi. 

Pwcoit 

(A). 

Gram. 

Tataoi 
(B). 

0-1 

fi-a 

0-3 

K:::: 

0-fl 

0-7 

o-is.":;: 

i 

14 
9 

100 
100 
100 
1(0 
100 

s, 

100.W 

100.04 

100,07 

93-44 

95.07 

as 

se.u 

li 

i 

I 

SI 

K 

71 

01 

1 
s 

4.S5 

2.01 

II 

Is 

If 

»7 
47!* 

1 

«- 

EIni<rood  Rtnd 

>  80.fi 

t  Avenge  «e[ght«d  MconUng  to  the  thlcknasssi  of  tha  mpectKo  bed). 


For  the  check  tests  on  loss  of  weight  in  washing  and  drying  i 
samples  were  selected,  weighed,  dried  over  night  on  the  steam  bi 
and  reweighed  with  the  following  results: 


Moitture  deUrminationi  o 


tmpUt  of  greentand. 
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t  the  poles  of  a  powerful  electromagnet.  The  glauconitc  was 
ted  and  held  to  the  glass  plate  so  long  as  the  plate  was  in 
it  with  the  poles  of  the  magnet.  By  lowering  the  plate  the 
•nite  could  he  dropped  mto  any  convenient  receptacle.  This 
was  repeated  until  no  further  results  were  shown,  and  thus 
complete  separations  were  obtained. 

tabulated  below  the  numbers  of  the  samples  and  the  beds 
Bnted  are  the  same  as  for  the  wet  separations.  Ten-jxram  por- 
>f  each  sample  were  used,  and  the  products  of  the  separations 
weighed. 

Magnetic  mparatum  ofsampUs  of  washed  greewtmid. 


eality. 


Sample 
No. 


IRoad. 
/xx 


fO-lA.. 

G-2A.. 

G-3A.. 

0-iA.. 
,0-6A.. 

G-6A.. 

G-7A.. 

G-8A.. 

O-OA.. 

G-IOA. 
,G-11A. 
rG-12A. 
^G-13A. 
lO-14A . 

G-IAA. 


Weight. 


Oranu. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


Magnetic  portion,  i  Nonzn.'ignot  ic  por- 
chiefly  glaiioonite.  !tioxi,duotly  quartz. 


Grams. 


Peroont 
(C). 


Grams. 


I 


8.87 
0.45 
8.09 
9.60 
9.30 
8.27 
9.77 
9.51 
9.32 
9.70 
9.62 
6.24 
9.50 
9.65 
5.27 


87.3 

i.2y  1 

94.1 

.'>0 

80.4 

1.97 

96.0 

.:{9 

92.5 

.  7.'i 

K2.3 

1.7s 

97.0 

.'Jit 

94.5 

..V, 

916 

.71 

96.6 

.-.'A 

96.0 

.Ai) 

62.5 

3.  To 

94.5 
52.4 


5.> 
to 
79 


'  Per  (•«'iit 
ID). 


12.7 

:..  9 

19.0 

:<.9 

I.  •'» 

17.7 
.'{.  0 
.'i.  ."> 
7.4 
.{.  i 
4.r» 

V     ' 

•1  ( .  ■ > 
.'l.  ,'l 
4.0 

47.  i\ 


Excess 
or  loss 


r,l.iu- 

OMiite 
grains  in 

p.  Iisj. 


Grant.    \  Per  cent. 


-i-  U.  in    I 


\ 


.04 
.01 

.0.-, 
.<r, 
.07 
.ot> 

.0( 
.01' 

."I 

.  Oo 

.  0.-, 


\'i.  5 
91.  G 

iu\.  S 

^1. 2 
sj.  1 
l.{.9 
?^.  1 
h\.  :> 
37.0 
riO.6 
«'»^4 
*>'».  2 
91.9 
>^).9 
40. 2 


89.9 


11.1 


r:{.i 


■ages  weii^ted  according  to  thickne&tes  of  beds  representr^l. 

B  excess  after  weighing  was  probably  <luo  in  part  to  tlio  moisture 
L  from  the  humid  air  by  the  dried  greensand  during  the  opera- 
of  separation  and  weighing.  The  percontage  of  magnetic 
rials,  chiefly  glauconite,  in  the  washed  gn^ensand  is  generally 
being  more  than  90  in  10  of  the  15  samples  and  averaging  89.  9 
U  the  beds  represented.  The  percentage  of  glauconitc  grains 
e  unmodified  greensand  is  shown  for  each  bed  at  each  locality 
a  last  colmnn  of  the  table.  The  final  average  shows  73  per  cent 
luconite  for  the  entire  thickness  of  the  greensand  examined  at 
of  the  six  localities.  This  figure  does  not  include  the  finely 
ed  glauconitic  material  occurring  in  the  greensand  as  mud  or 
r "  (B  in  the  table  on  p.  118).  No  mechanical  separation  of  this 
was  attempted,  but  the  chemical  analyses  on  page  125  indicate 
it  is  probably  highly  glauconitic. 

SIZE  OF  GRAINS. 

th  products  of  the  magnetic  separation  (C  and  D  of  the  table) 
passed  successively  through  a  series  of  sieves  having  20,  40,  60, 


KEGHANICAL  ANALYSES  OF  GREENSAIJIU 


121 


n/qfdiinM  <:f  glaueonUe,  quartt,  etc.,  in  washed  greemand—Contmued. 


Ssnmle 
No. 

Qlanoonlte,  etc.  (C) 

» 

Quarts,  ( 

Btc.  (D). 

LonUty. 

Qtian- 
myin 
nmplfl 

(^oantity  held  on 

sieves. 

Quan- 
tity in 
sample 

Quantity  held  on 

L  sieves. 

(grams). 

Mesh. 

Grams. 

Pot  cent. 

(grams). 

Mnsh. 

Granu. 

Percent. 

u 

0-«A... 

1)L51 

20 
40 

a25 
4.72 

2.6 
49.6 

a55 

20 
40 

a  14 
.24 

24.1 

41.4 

60 

3.14 

32.9 

60 

.14 

24.1 

80 

.71 

7.6 

80 

.02 

3.4 

100 

.47 

4.9 

100 

.02 

3.4 

O^0A... 

9183 

100+ 

30 
40 

.23 

2.4 

.74 

100+ 

20 
40 

.02 

3.4 

0.52 

99.9 

.58 

00.8 

nUI^. 

.01 
1.21 

.1 
13.0 

.04 
.00 

5.5 

12.5 

60 

2.85 

30.8 

60 

.as 

11.1 

80 

L43 

15.4 

80 

.04 

&5 

100 

1.45 

15.7 

100 

.07 

0.7 

O-IOA.. 

Alio 

100+ 

30 
40 

2.30 

24.9 

.34 

100+ 

30 
40 

.40 

65.5 

0.24 

90.0 

.72 

09.8 

0. 

.17 
3.32 

1.8 
34.2 

.05 
.12 

14.7 

35.3 

60 

4.00 

4L2 

60 

.07 

3a6 

80 

1.07 

11.0 

80 

.02 

5.9 

100 

.78 

8.0 

100 

.04 

11.8 

0-llA.. 

0.63 

100+ 

20 
40 

.37 

3.8 

.40 

100+ 

20 
40 

AH 

11.8 

9.71 

100.0 

.34 

loai 

0. 

.05 
2.87 

.5 

3ai 

.01 
.05 

2.6 

12L8 

60 

3.22 

33.8 

60 

.08 

7.7 

80 

1.05 

11.0 

80 

.02 

5.1 

100 

.97 

ia2 

100 

.02 

5.1 

Q-12A.. 

6.34 

100+ 
30 

1.38 

14  5 

3.75 

100+ 
20 

.26 

66.6 

0.54 

loai 

.39 

99.0 

roodRosd... 

.55 

8.0 

.04 

1.1 

40 

2.33 

37.6 

40 

.25 

6.7 

60 

LOO 

27.3 

60 

1.17 

31.5 

80 

.67 

ia8 

80 

.86 

23.2 

100 

.53 

8.6 

100 

LOI 

28.0 

G-13A.. 

0.50 

100+ 

20 

40 

.42 

6.8 

.55 

100+ 

20 
40 

.35 

0.4 

6.19 

loao 

3.71 

00.0 

lO 

.50 
5.42 

5w3 
57.4 

.10 
.14 

32.2 

23.7 

60 

2.97 

31.4 

60 

.15 

25.4 

80 

.39 

4.1 

80 

.05 

&5 

100 

.15 

1.6 

100 

.04 

6.8 

0-14A.. 

0.66 

100+ 

20 
40 

.02 

.2 

.40 

100+ 

20 
40 

.03 

3.4 

9.45 

loao 

.50 

loao 

to 

.07 
6.12 

.7 
63.0 

.10 
.04 

2SlA 

las 

60 

2.50 

26.0 

60 

.01 

3.6 

■ 

80 

.46 

4.7 

80 

.02 

5.1 

100 

.27 

2.8 

100 

.03 

5wl 

O-l&A.. 

&37 

100+ 
20 

.29 

3.0 

4.70 

100+ 
30 

.30 

51.3 

9.71 

ioa2 

.30 

09.9 

Mfton 

.00 

1.7 

.18 

3.9 

40 

1.22 

23.0 

40 

.74 

15.4 

60 

1.69 

32.1 

60 

.66 

13.8 

80 

.87 

16.4 

80 

.72 

15.0 

100 

.80 

15.1 

100 

.05 

19.6 

1 

100+ 

1 

.62 

11.7 

100+ 

1.55 

32.3 

5.20 

1 

loao 

4.80 

loao 

88625"*— 22 9 
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1  determinationfl  were  all  made  by  the  method  described  by 
and  Bailey.** 

Analyses  and  determinations  ofgreensandf  etc. 


Character  of  work. 


Gin  individual  original  Minpltf 

0  in  combined  or  prepared  samples 

Inble  KsO  in  original  samples 

idlvidiial  or  ooniMned  samples 

ndividual  or  combined  samples 

tdiyldual  samples 

1  determinations 

determinations 

I  of  three  samples  of  water,  five  determinations  each . . 
B  analyses  often  samples,  eleven  determinations  each. 


Number  of 

determine 

tions. 


128 

17 

IM 

15 

13 

2 

6 

3 

15 

no 


327 


)  total  potash  content  of  the  individual  original  samples  has  been 
in  the  logs  of  the  respective  borings.  It  has  furnished  the  basis 
J  computations  and  estimates  already  presented.  The  density 
noisture  content  of  the  greensand  have  also  been  utilized  in 
computations  and  estimates.  Some  reference  has  also  been 
to  the  determinations  of  CaO,  PiO^,  and  CO,.  Other  features 
)  investigation  are  described  below. 

COHPOSmON  OF  GBEENSAND. 

merous  analjrses  of  greensand  samples  from  different  parts  of 
Fersey  are  given  by  Cook.**  Four  of  them,  which  relate  to  locali- 
ear  those  sampled  in  the  present  investigation^  are  given  in  the 
ring  table: 

Analyses  of  greensand. 


1 

1.68 
.96 

55.03 
5.80 
1.64 
1.01 

24.41 

2 

3 

2.69 
.26 
49.40 
6.31 
2.62 
3.36 

4 

irleadd 

1.02 
.27 
50.23 
6.32 
1.40 
3.45 

2.34 

Icadd 

.21 

50.00 

6.18 

1.57 

.60 

id 



ft 

\ 

7.94 

2a  14 

9.00 

8.90 

18.66 

7.55 

6.15 

rfinn...... ,               .                    

24.32 

••••••••••••••••••••••••••••••••••^■•■•••^•••••••«»**>.* 

8.84 

6.88 

ioa27 

99.77 

99.54 

98.25 

pper  marl  bed"  (Manasquan)  from  Joshua  Forsyth's  place  near  I'emberton;  green  marl,  an 

roedmwn.   Cook^.  H.,  op.  oit.,  p.  485. 

ladle  marl  bed"  CHomerstown),  from  the  Pemberton  Marl  Co.,  sent  by  J.  C.  Gaskill  as  an  average. 

1 4MtB 

Iddle  marl  bed"  (Homerstown),  from  pits  of  West  Jersey  Marl  &  Transporution  Co.;  average  of 

le  bed  duf .    Idem,  p.  437. 

iwer  marl  bed"  (probably  Homerstown  rather  than  Navealnk)  from  farm  of  Jesse  Lipplnoott, 

inan's  Cnak,  OIoaoeBter  County;  and  average  of  the  green  marl  of  this  neighborhood.    Idem, 


a,  W.  B.,  and  Bailey,  R.  K.,  Methods  of  analysis  of  greensand:  U.  8.  Geol.  Survey  Bull.  660,  pp. 

18. 

E,  G.  BL»  The  geology  of  New  Jersey,  pp.  417-441, 1868. 
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bitter-grade  marls.  Some  of  the  P^Os  is  doubtless  combined  with 
imi  instead  of  with  lime,  for  the  mineral  vivianite  occurs  at  a  number 
d  the  localities  sampled. 

Some  of  the  iron  is  probably  present  in  the  form  of  sulphides  or 
solphates,  as  indicated  by  the  sulphuric  acid  of  the  Cook  samples  and 
by  the  "irony  water"  noted  at  many  wells. 

COHPOSmON  OF  PBODTTCTS  OF  WET  SEPARATION. 

In  the  section  on  mechanical  analyses  of  greensand  (p.  117)  it  is 
suggested  that  much  of  the  claylike  material  so  abundant  in  some 
beds  of  greensand  is  really  composed  of  finely  comminuted  glauconite 
grains.  Four  analyses  were  therefore  made  for  the  purpose  of  com- 
paring  the  chemical  composition  of  the  products  of  wet  separation 
and  of  unaltered  greensand.  The  samples  used  were  some  of  those 
prepared  for  mechanical  analysis.  (See  p.  118.)  Each  represents 
bigh-grade  Homerstown  marl.  The  chemical  analyses  are  given  in 
the  following  table : 

Compoaition  of  products  of  wet  separation. 
[R.  K.  Bailey,  analyst.) 


S^: 


FiO. 
do. 


^: 


0-7A 
(coarse 
residue, 
Sewell). 

0-7B 

(fine 
wash- 
Sew^). 

G-13A 
(coarse 
residue. 
Elm- 
wood 
Hoad). 

G-13B 
(One 
wash- 

Elm- 
wood 
Road). 

fia38 

18.00 

2.M 

!     7.83 

.87 

3.54 

7.85 

40.30 
18.38 
2.61 
&92 
.72 
8.44 
8.74 

49.50 
l!i.27 
3.03 
8.52 
1.77 
3.78 
7.37 

43.70 
15.50 
2,54 
11.10  i 
3.43 
2.99 
5.73 

0-7A 

(coarse 

irosUluo, 

Sewell). 


NaiO. 
CO,.. 
PjOs. 
UsO.. 


G-7B 

(fliiP 

wash- 

inps, 

Sewell) 


0.30 

0.36 

.10 

2.48 

.2S 

.61 

M.70 

9.22 

G-13A 
(coarse 
residue, 
Elm- 
wood 
Road). 


Q-13B 
(fijie 
wash- 
ings. 
Elm- 
wood 

Road). 


100.88 


100.76  I  lOah? 


0.26 

1.15 

.30 

4.04 

1.09 

(«) 

Js98 

laso 

loaw 


•  No  material  left  for  determination  of  PiO*. 

These  analyses  appear  to  justify  the  view  that  the  fine  or  claylike 
constituents  of  the  greensand  marl  have  practically  the  same  com- 
position as  the  coarser  constituents  and  that  much  of  the  fine  ma- 
terial is  finely  conrmiinuted  or  amorphous  glauconite.  When  these 
Bamples  are  compared  with  each  other  or  with  samples  M-99,  M-52, 
tod  M-15  of  the  previous  table  certain  variations  appear,  but  the 
quantities  of  the  respective  constituents  are  of  the  same  order. 

POTASH  CONTENT  OF  THE  FINES. 

Although  it  was  impracticable  to  make  extended  analyses  of  all 

the  samples  of  fines  obtained  by  washing  (see  p.  118),  the  potash 

content  of  each  was  determined  because  of  its  possible  bearing  on 

the  treatment  of  the  marl  in  commercial  operations.     If  the  fines 

should  prove  decidedly  lower  in  potash  content   than   either  the 
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coaiBer  reeidues  or  the  uDaltered  marl  it  mi^t  pay  to  wash  the  mai 
before  extracting  the  potash.  In  the  preceding  table  the  potnl 
content  of  the  fines  is  compared  with  that  of  the  coaiaer  remdon. 
In  the  following  table  the  potash  content  of  the  fines  is  compued 
with  the  average  potash  content  of  the  unaltered  greensand.  (Sm 
p.  104.)  The  discrepancy  in  thicknesses  given  for  the  beds  in  tlu 
two  tables  cited  is  due  to  a  revision  of  stratigrapbic  data  after  tin 
mechanical  analyses  were  completed.  The  beds  from  which  Ha 
fines  were  taken  correspond  in  a  general  way,  however,  to  those  To: 
which  the  average  potash  content  is  given. 

Poliuh  tonl«nt  qffinet  arid  qf  unalUrtd  guauand  in  ptr  etrU. 
(B.  K.  Ban*;.  iuItm.] 


QajnatL 

atMDmarL 

ChoaMaiDHl. 

Lonlltr. 

SS 

PUws. 

Vatl- 

nno. 

Villi. 

^ 

KK>. 

"S!^ 

KK). 

KK). 

■c" 

EiO. 

KiO. 

■K' 

KiO. 

«.(» 

O-IB 

4.73 
S.I7 

4.&S 

;l 

O-tB 
O-TB 

B,47 
£.73 

11 

<1-«B 

Ha 

«.M 

Tor  tlu  MaiuHmn  marl  In  the  BirmlTiihun-FemtxTton  ana  Iba  knnf*  of  nnqiln  U-Iiv,  in.  UI,I1I 
and  119,  irsl^tal  uconlinc  to  Ihe  tlilctnm  npnsmtnl  by  «*cb  aunple,  wi5  3.7  ptt  cant  of  potiih.  «■! 
Uia&ilM<BUDpl«0-l5B)iba<red  2.8l)p«rcmL 

In  general  the  potash  content  of  the  fines,  as  shown  in  the  abon 
table,  runs  from  about  0.1  to  1.5  per  cent  lower  than  in  the  unaltemi 
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Cayeux  •  cites  a  group  of  analyses  showing  the  chemical  composi- 
tion of  actual  glauconite.  The  samples  analyzed  were  all  of  recent 
mterialy  mostly  taken  by  the  Challenger  expedition.  The  analyses 
m  presented  in  the  following  table. 

Chemical  composition  of  recent  glauconite. 


1 

2 

3 

4 

1 

5 

6 

7 

flOi 

56.62 

12.51 

1&63 

L18 

L60 

2.49 

2..')2 

.90 

6.84 

50.85 
8.92 

24.40 
1.66 
1.26 
3.13 
4.21 
.25 
5.55 

51.80 
8L67 

24.21 
1.54 
L27 
8.04 
3.86 
.25 
5i68 

65.17 
8.12 

21.59 
1.95 
1.34 
2.83 
3.36 
.27 
5.76 

27.74 

13.02 

39.93 

1.76 

1.19 

4.62 

0.95 

0.62 

10.  S5 

46.90 

4.06 

27.09 

3.60 

.?0 

.70 

6.16 

1.2S 

9.25 

47.46 

AhOi. 

1.53 

hfiu 

3a  83 

ho 

3.10 

CM) 

MfO 

^41 

Bol.".   : 

7.76 

lU) 

SS!:::;;:::::::;:::::::::::::: 

7.00 

100.41 

100.23 

10a32 

100.39 

• 

100.68 

99.24 

100.09 

lr-5.  From  CkalUnffer  reports. 

i  Agulhas  Bank,  Indian  Ocean.  QQmbel,  C.  W.,  K.  bayer.  Akad.  Wiss.  SitEungsber.,  vol.  16,  p.  417, 
IK 

7.  Material  from  CkaUengtr  ofBee,  deeeribed  by  L.  W.  Cdlet  (Les  d4i)Ats  marins:  EncytlopMie  scien- 
tttue,  p.  187,  Paris,  1906)  as  "the  purest  specimen  of  actual  glauconite  which  has  over  boen  found." 


The  noteworthy  features  of  these  analyses  are  the  relatively  high 
percentage  of  ferric  iron  as  compared  with  ferrous  iron,  the  rela- 
tively high  alumina  content,  and  the  low  or  moderate  potash  content. 

Cayeux  also  cites  a  list  of  23  analyses  of  glauconite  from  older 
sedimentary  formations  and  shows,  following  other  investigators, 
that  these  older  glauconites,  though  still  ferric,  have  greater  per- 
centages of  ferrous  iron  than  the  recent  types.  The  analyses  also 
ehow  a  considerable  increase  in  the  amount  of  potash  and  in  some  at 
least  a  diminution  in  the  amount  of  alumina.  Collet  ••  remarks 
that  "  the  glauconite  which  is  forming  to-day  on  the  bottom  of  the 
sea  is  not  the  glauconite  of  sedimentary  rocks,  which  certainly  has 
undergone  transformations  that  must  be  studied  to  understand  the 
genesis  of  this  interesting  mineral."  These  transformations  doubt- 
kss  include  the  continuation  of  the  process  that  he  terms  ''glau- 
ccmitization/'  to  which  further  reference  is  made  on  page  140. 

A  group  of  analyses  of  glauconite  from  sedimentary  rocks,  some 
rf  which  are  identical  with  those  given  by  Cayeux,  are  cited  by 

*Cijeiix,  Luden,  Introdaction  &  T^tude  p^trographiquo  des  rochett  ^i^dimeutaires:  Mdm.  carte  g^oL 
hmat,  pp.  34^244,  Paris,  1016. 
•CoDet,  L.  Ws,  op.  dt.,  p.  108. 
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Hint  of  soluble  potash  in  selected  representative  samples, 
thod  employed  was  that  given  in  Bulletin  107  of  tlie  Associ- 
'  Official  Agricultural  Chemists.  The  following  table  shows 
)  total  potash  and  the  water-soluble  potasli  of  the  samples: 

Total  and  vaier-toluble  potash  in  greensand. 
[R.  K.  Bailey  and  E.  T.  Eridcson,  snalynt*.] 


To. 


Locality. 


KfO  (per  oont). 


HoIb  8y  Salem 

Hol86y  Woodstown 

I  Holes, SeweD. 

do 

HolellfSoiiurdale. 

Hole  12,  Somerdale. 

Hole  15,  Eimwood  Rood 

Hole  16,  Elmvood  Road 

Hole  17,  Dear  Binnizigbam 

do 

Hole  18»  near  Birmlnc^uun 

do 

....do 

Hole  19  near  Pemberton 

do 

do 

Locality  OOp  near  O^age  Station... 

Locality  lid,  near  Eatontown.... . 


7.72 

7.K8 
7.G2 
Clti 
7.M 
7.  :i2 
0.6K 
6.36 
3.AI 
3.63 
.1.27 
2.7.1 
l.s:* 
4.21) 
•2.W 
4.<>1 
7.17 
7.(W 


Soluble. 


ao6 

.04 

TriifP. 

TriMi'. 
.02 
.02 
.04 
.00 
Faint  tnufi. 

Trui'«i. 

None. 

Nolle. 

Niino. 

Truc«. 
Trii'i'. 
Tr:i«-c, 
1  nM'«^ 


the  above  table  it  appears  that  the  water-sol iihlo  potnsli 
of  greensand  is  very  low.     The  groonsiind  is  thus  goiHjrully 

1  as  unsuited  for  use  in  prepared  fertilizers,  though  some  of 

een  used  in  fertilizer  as  a  filler. 

ACID  SOLUBIUTY. 

)ecial  tests  of  the  solubility  of  greensand  in  acids  were  ma<Ie, 
3nsand  is  said  to  be  directly  and  slowly  soluble  in  dilute  acids 
riC|  hydrochloric,  or  even  acetic),  so  that  the  {)utusli  becomes 
ie. 

solubujty  and  availa-biuty. 

ugh  the  availability  of  fertihzcr  ingredients  is  generally 
d  to  depend  on  their  solubility,  greensand  appears  to  offer 
ption  to  this  rule.  Its  wide  and  beneficial  use  as  a  fertilizer 
er  years  lends  strong  probability  to  the  idea  that  its  potash, 
practically  insoluble  in  water,  is  actually  available  for  plant 
Possibly  the  weak  acids  present  in  some  soils  or  the  local 
I  between  the  greensand  and  the  root  activity  of  certain 
nay  bring  about  this  condition.  Experiments  of  True  and 
of  the  United  States  Department  of  Agriculture,  on  the 
Jity  of  potash  in  greensand  have  been  described  on  pages 
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In  the  analj'ses  reported  on  pages  124  and  128  oiganic  mu 
was  inadvertently  omitted.  For  the  sake  of  completeness  this  p 
later  determined  for  the  four  samples  of  greensond  and  for  tm 
the  magnetically  separated  samples  of  g^auconite.  In  the  detenD 
nations,  which  were  made  by  £.  T.  Erickson  in  the  laboratory  < 
the  United  States  Geological  SmTey,  the  sample  was  treated  initiil 
with  dilute  sulphuric  acid  with  some  boiling  to  eliminate  inoigu 
carbon  dioxide.  Possibly  a  slight  and  negligible  amount  of  orgai 
matter  escaped  in  this  treatment.  The  residue  was  then  heal 
nearly  to  the  boiling  point  of  an  abrogate  of  about  50  per  a 
HjSO^  and  10  per  cent  Cr20,.  The  following  detemuDations 
organic  carbon  were  calculated  from  the  carbon  dioxide  recora 
from  this  procedure: 

Organic  carbon  iniampleio/greeruanda7idglaueoniU/n>m  New  Sene\). 


M-15 0.07 

M-52 24 

M-M 10 

M-119 : 21 

GlAuconite: 

G-7C 10 

G-13C 0» 

Mr.  Erickson  states  that  for  stabilized  organic  matter — that 
organic  matter  not  of  recent  origin — the  hydrogen  content  may 
considered  as  considerably  less  than  the  corresponding  amoimta 
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wee  of  these  substances  in  the  marl.  Cook  ^^  emphasiziHi  rdi- 
mce  of  the  phosphoric  acid  in  these  words : 

loric  acid  is  the  most  valuable  constituent  of  the  whole.  lnfit-*^\ .  ii  u.ny  )i^ 
IS  a  general  truth,  that  the  greensand  marls  may  he  vahiffi  jurf  i.-i  pT'tjr.ri'.u 
rcentiige  of  this  acid  they  contain. 

at  day  the  effect  of  potash  on  plant  growth  was  ju>t  b«-;rijjrjjri;: 
)alized.  In  the  light  of  the  e.xpenmcnts  of  Trur  and  0<i-«*  it 
?nis  probable  that  the  potash  in  the  marl  is  .-^uffirii'iit] y  avail- 
have  agricultural  importance  at  least  e(|ual  trj  that  of  iUa 
oric  acid. 

average  phosphoric  acid  content  of  Xfw  Jersey  jrrf'<Ti.-^and 
IS  shown  by  130  analyses  given  by  Cook''  is  1.7S  per  ccTit. 
ly  the  average  lime  content  derived  from  lO.j  of  f'orik's  analy- 
.25  per  cent.  The  highest  individual  perrfntagf?  of  pliosphoric 
:ed  by  him  was  6.87  in  a  sample  from  ihr?  uppor  marl  ^Mana.s- 
froxn  Poplar.  The  highest  percentajro  <if  limi*  fnot  counting 
ported  as  carbonate)  was  15.19  in  a  sample  from  tho  lower 
avesink)  from  Holmdel. 

y  recent  analyses  cited  on  pages  0.5,  9r»,  and  OS  givc^  0.007  per 
phosphoric  acid  as  the  average  of  ten  samples  of  Xavesink  marl 
le  Marlboro  district,  0.96  per  cent  as  the  average  t»f  three  sam- 
Homerstown  marl  from  Freehold,  and  1.10  per  ct^nt  as  the 
e  of  seven  samples  of  Manasquan  marl  frr)m  Farmiii<^<lale. 
[yses  of  three  composite  samples  of  Maiiasfiiiam  marl  from  th(^ 
igham-Pemberton  district,  made  in  connection  with  the  present 
gation  and  given  on  page  SS,  show  from  1.37  lo  .'i.riS  p<T  e(Mil 
sphoric  acid  and  from  1.53  to  3.80  per  cent  of  limc^  Addi- 
analyses  of  selected  individual  or  composite  samples  from  llio 
rstown  and  Navesink  marls  are  given  in  the  following  lalili^: 

Little  and  phosphoric  acid  in  8*!l*'cted  samples  of  marl. 
[R.  K.  Bailey  and  E.  T.  Kriiksrm.  nnalystn.] 


No.    1                              liorality. 

1                                                                           1 

Form:ition.       | 

('no 

1 

I'trcmt. 

.(■() 
.(•7 
.52 

.2(1 

l.ll» 

.17 

.«H 

2.M 

l.SI 

None. 

None. 

I'.Ofc 

1 

1 

1 

H(de3,  Salem ' 

i 

1 

Uomcrstown i 

I'trcrnl. 
0.«iK 

7«.. 

H(do  6.  Woodstown 1 

.25 

HoleO^Sewell '.'.'..'.'.'. 

Hole  10,  8e well 

do ' 

Tnwii. 

W«t  Jersey  Marl  &  TmnHportation  ("o.'s  pit, 
Sewell 

Navcsink(?) 

llorncrstovvu. 

do 

Tra«iv 

do 

.:j.s 

TlfjA  1 2,  SoiperdfUe 

.17 

1 

do 

Navrsinkf?) 

.15 

Hole  15,  Elxnwood  Road 

liomerstowii 

do 

l.7» 

Atlantic  Potash  Co.'a  pit,  Marlton 

1.24 

Coplay  Cement  Co.'s  pit,  near  Osage 

Eastern  Pot&sh  Corporation's  ground,  near 
Eatontown. 

■ 

>  ■  «  •  •Uv««  ••«■«  ■  •>•  ■  ■ 

.:i3 

.20 

I 

l.(W 

.5(. 

looitesti 

imple  of  one-third  each  of  M-15,  M-lti,  and  M-17. 
imple  of  one-half  each  of  M-78  and  M-7». 

,  G.  H.,  op.  dt.,  pp.  453-464. 
I,  pp.  417-441. 
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The  phosphoric  acid  and  lime  content  of  the  three  pri 
beds  in  New  Jersey  is  relatively  low,  but  the  Manasquui 
greater  proportion  of  these  sulntancea  than  the  other  twc 
the  other  hand,  as  previously  noted,  it  is  poorer  in  potaal 

AOOOKPANTma  WATE&. 

At  many  localities  the  marl  beds  contain  water,  eapec 
southwestern  part  of  the  State,  where  the  eleTations  aj 
lower  than  in  the  northeastern  part.  Much  of  the  water 
pleasant  taste  of  iron  or  is  slightly  sulphureted  and  is  [ 
drinking.  One  sample  of  about  2  quarts  was  collected  : 
at  Woodstown.  A  number  of  samples  of  marl  collectet 
thought  to  contain  sufficient  water,  singly  or  as  com 
analysis.  The  waters,  however,  proved  insufiicient  for  tJ 
Probably  a  gallon  of  each  sample  would  be  required  f( 
analyses. 

By  combining  the  supernatant  water  from  11  samplt 
M-IOS  inclusive)  from  hole  15  and  similarly  the  water  fn 
pies  (M-lOS  to  M-118  inclusive)  from  hole  16,  both  a 
Road,  sufficient  liquid  was  obtained  for  partial  analyses,  \ 
sent  the  waters  from  these  holes.  The  analyses  of  thest 
samples  and  of  sample  24  from  hole  7,  at  Woodstown,  t 
the  following  table.  Only  four  of  the  more  important 
were  determined  in  each  sample. 

Partial  analy*€t  of  waur  $amptetjTom  New  Jene^  greemam 

[R.  K.  BaUay,  uisljn.] 
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I  Ift  laboratory  determinations  of  water-soluble  potash  it  is  custom- 
^  to  boil  the  material  in  water  for  perhaps  half  an  hour  to  pro- 
he  the  solution,  whereas  in  the  ground  solution  takes  place  at  a 
heh  lower  temperature  and  hence  much  more  slowly.  On  the 
her  hand,  the  water  which  percolates  slowly  through  the  beds  has 
)  advantage  of  long-continued  contact  with  the  greensand. 
rhe  disparity  between  the  amount  of  potassium  present  and  the 
ount  required  for  saturation  suggests  that  potassium  is  being 
hdrawn  from  solution.  The  silica,  lime,  and  soda  and  the  rela- 
dy  large  percentage  of  undetermined  substances  suggest  that  the 
er  constituents  of  glauconite  may  be  present  in  sufficient  quantity 
mite  with  potassium  to  form  glauconite  and  that  this  action  may 
he  cause  of  the  withdrawal  of  potassium  from  solution. 
"hat  other  substances  are  formed  as  well  is  shown  by  the  occur- 
ce  here  and  there  of  vivianite,  marcasite,  iron  carbonate,  and 
isphatic  nodules. 

lolution  and  deposition  are  processes  that  have  doubtless  been 
Qg  on  within  the  marl  beds  at  different  places  at  the  same  time 
%t  the  same  place  at  different  times.  The  present  composition  of 
waters  represents  the  balance  between  the  two  sets  of  conditions 
the  time  of  sampling. 

ENRICHMENT. 


3ook  ^  states  that  "  the  best  marls  will  always  be  found  below 
I  natural  drainage  of  the  country,  or  at  least  where  they  have 
rer  drained  out  to  dryness.'*  This  statement  does  not  seem  to  be 
ne  out  by  the  present  investigation.  In  the  table  summarizing 
•  field  data  obtained  in  the  borings  (p.  104)  th&  thickness  and 
sab,  content  of  each  of  the  principal  marl  beds  are  given  for  each 
edity.  The  green  and  chocolate  marl  beds  were  in  large  part  or 
irely  below  the  water  table  in  four  of  the  five  localities.  At  the 
nerdale  borings,  however,  all  the  marl  beds  were  above  the  water 
lie  and  were  practically  dry,  yet  the  potash  content  of  each  of  the 
)  beds  represented  (the  uppermost  bed  had  been  eroded)  was 
nparable  to  that  of  the  corresponding  beds  at  the  other  localities. 
r  example,  the  green  marl  at  Somerdale  contained  slightly  less 
^ash  than  that  at  Sewell  and  Woodstown  but  more  than  that  at 
em  and  Elmwood  Road. 

rhe  borings  show  that  the  green  marl  averages  1.1  to  1.28  per  cent 
»re  in  potash  content  than  the  other  two  beds.  This  difference 
pears  to  be  due,  in  part  at  least,  to  its  relatively  less  admixture  of 
ulz.     This  is  shown  on  the  table  on  page  119,  where  the  results 

i^ook,  O.  H.,  op.  dt.,  p.  464. 


134  POTASH  IN  THE  GBBENSANDS  OF  NEW   JBBSBT. 

of  the  magnetic  separation  of  residues  are  given.  Thus  it  is  ptobt 
in  the  main  a  feature  of  original  bedding  ratiier  than  of  aubMCp 
enrichment.  The  green  marl  is  usually  distinct  litbologicalty  6 
the  OTerlTing  or  underlying  bed.  This  again  is  probably  a  fttl 
of  original  bedding. 

At  some  localities,  however,  notably  at  Sewell  (see  pp.  47-' 
there  is  clear  evidence  of  leaching  and  oxidation  of  the  upper  | 
of  Uie  marl  and  consequent  impoverishment  in  potash.  Althc 
the  marl  beneath  has  a  distinctly  higher  potash  content  it  is 
clear  that  this  is  due  to  enrichment  rather  than  to  original  de; 
tion.  At  the  Somerdale  borings  (pp.  7, 61-64)  the  Homerstown  ] 
has  been  in  part  eroded  and  is  overlaia  by  reworked  marl  <rf  Qui 
nary  age.  This  reworked  material  is  distinctly  oxidized  and  coal 
less  potash  than  the  uneroded  marl  beneath,  but  this  uneroded  B 
which  ia  part  of  the  green  bed,  is  not  unduly  high  in  [wtash. 

Without  doubt  potash  is  locally  being  leached  from  the  i 
and  is  passing  into  solution.  With  little  doubt,  too,  as  suggt 
above,  it  is  being  abstracted  from  solution,  but  there  seems  to  b 
readily  distinguishable  zone  of  enrichment  unless  the  green  marl 
may  be  so  considered.  With  r^ard  to  what  becomes  of  this  po 
the  following  tentative  su^estions  are  worthy  of  attention: 

1.  C3ay,  which  is  believed  to  have  an  important  share  in 
formation  of  glauconite  (see  section  on  nature  and  origin  of  g 
conite,  pp.  138-142),  was  probably  abundant  in  the  original  d 
from  which  the  glauconite  was  fonned — witness  the  alumina  pre 
in  all  the  analyses  of  glauconite  and  greensand  cited  above.  It 
probably  more  abundant  in  some  beds  than  others.  Thus  the  g 
marl  bed  with  less  quartz  probably  had  a  larger  proportion  of  c 
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;  The  changes  of  level  to  which  the  marl  beds,  together  with  the 
^  Coastal  Plain,  have  been  subjected  have  permitted  all  the 
A  beds,  even  those  that  now  lie  above  the  water  table,  to  be  sub- 
ted  to  the  action  of  ground  water  for  protracted  periods. 

OTHEB  STTB STANCES. 

t)n  carbonate,  somewhat  phosphatic,  forms  the  hard,  stony  layer 
be  base  of  the  Homerstown  marl  at  hole  7,  at  Woodstown,  and 
>ably  also  forms  part  of  certain  nodules  and  casts  that  are 
igly  phosphatic.  The  stony  layer  is  localized  at  a  horizon  that 
lought  to  mark  the  boundary  between  two  formations.  The 
lies  and  casts  are  distributed  rather  irregularly.  All  bear 
ess  to  the  activities  of  solution  and  deposition  in  the  circulating 
!rs. 

onstone,  or  sedimentary  material  cemented  by  oxide  of  iron, 
rs  at  many  places  and  at  a  number  of  horizons — ^for  example,  at 
pit  of  the  R.  S.  Ryan  Co.  near  Medford.  Here  it  occiu^  along 
contact  between  the  Homerstown  marl  and  the  overlying  Qua- 
&ry  gravels.  (See  p.  80.)  This  material  also  bears  witness  to 
activities  of  ground  water.  It  is  locaUy  of  sufEcient  abundance 
e  quarried  as  stone. 

STRATIGRAPHIC  NOTES. 

)uthwest  of  Sykesville,  in  Burlington  County,  two  broad  lithologic 
8  are  present — an  upper  formation,  predominately  green  to 
nish  black,  and  a  lower  formation,  brown  to  brownish  black,  the 
ailed  chocolate  marl.  The  contact  between  the  two  formations 
ell  defined  and  usually  marked  by  the  presence  of  sand  or  gravel 
OS  near  the  base  of  the  green  formation.  Locally  a  water-bearing 
'^el  bed,  shells,  or  an  indurated  layer  occur  at  the  contact.  This 
^act  would  be  a  convenient  lithologic  boimdary  for  the  Navesink 
Homerstown  marls  and  is  tentatively  so  considered  in  this 
sr.  A  single  cast  thought  by  T.  W.  Stanton  to  be  that  of 
uHaea  mlgariSf  a  wide-ranging  form  but  conmion  in  the  Homers- 
1,  was  taken  from  a  gravel  bed  at  this  contact  at  Elmwood 
d.  (See  PI.  X,  hole  16.)  It  suggests  that  the  Homerstown 
ides  all  of  the  green  formation  at  that  locahty. 
hiB  gravel  bed  and  the  sand  and  gravel  grains  elsewhere  at  the 
.act  may  represent  the  southwestern  continuation  of  the  Redbank 
1.  The  stratigraphic  features  of  the  combined  Homerstown  and 
esink  marls  at  the  different  borings  are  shown  in  Plate  X. 
he  Navesijik  grades  downward  into  the  Mount  Laurel  but 
3ars  to  rest  on  a  fairly  uniform  smiace  at  each  of  the  localities 
ed,  except  at  Woodstown  and  Sewell,  where  variations  of  about 
\d  6  feet,  respectively,  in  distances  of  330  and  375  feet  down  the 
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dip  were  observed.  These  figures  would  indicate  &  dip  of  64  gi 
feet  to  the  mile,  respectively,  at  these  localities,  whereaa  tlie  m 
calculated  by  Knapp,  aa  previously  stated,  is  only  33  feet, 
apparently  greater  local  dip  may  prove  to  be  more  widespread, 
may  indicate  local  cmrent  scour  in  the  Mount  Laurel  sands  pr 
the  deposition  of  the  Navesink. 

The  thickness  of  the  Navesink  is  about  28  feet  at  Elmwood  1 
23  feet  at  Somerdale,  17^  feet  at  Sewell,  14  feet  at  Woodstowi 
2  feet  ( t)  at  Salem.  At  Salem  there  is  no  very  clear  basis  f o 
tinction  between  the  Navesink  and  Homrastown.  Tlie  she! 
with  rice  gravel  at  the  base  appears  to  be  Navesink,  but  the 
above  in  quality  and  appearance  suggests  HomeiBtown  ratiiei 
Navesink.  At  Sewell  a  depression  in  the  top  of  the  foni 
corresponding  to  that  in  which  the  base  hes  was  observed 
Woodstown  a  depression  of  5  feet  was  found  in  a  distance  ( 
feet  along  the  strike,  together  with  a  total  observed  variatioi 
feet  in  thickness  at  the  three  holes.  These  features,  togethei 
the  scant  representation  of  the  formation  at  Salem,  may  im 
local  erosion  of  the  upper  beds  by  current  scour  or  otherwise 
the  other  hand,  at  several  of  the  holes  the  upper  beds  of  the  f< 
tion  show  a  transition  interval  of  6  inches  to  several  feot  in  ' 
streaks  of  green  material  are  intermingled  wiUi  the  brown. 

In  general  the  Navesink  marl  is  more  clayey  at  the  top,  less  t 
and  correspondingly  more  glauconitic  in  the  middle,  and  more  i 
near  t^e  base,  l^e  less  clayey  portions  slump  easily  and  tend  I 
like  quicksand.  At  Woodstown  a  water-bearing  gravelly  laye 
encountered  at  hole  7,  which  was  not  represented  at  holes  6  i 
At  Sewell  a  hard  sandy  layer  with  vivianite  was  found  in  b( 
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'Mic  and  darker  below.  Near  the  base  sand  and  gravel  grains  and 
Icilly  even  tiny  pebbles  appear.  Local  variations  may  be  noted. 
')br  example,  at  Woodstown  a  stony  layer  about  6  inches  thick,  some- 
vhat  phosphatic  and  containing  much  iron  carbonate,  occurs  at  the 
hue  in  hole  7  but  is  not  found  in  holes  5  and  6.  Similarly,  at  Woods- 
town  shells  were  present  at  the  base  in  holes  5  and  7  but  absent  in 
lole  6.  At  SeweU  a  light-green  clayey  bed  4  feet  thick  at  hole  8  is 
oly  6  inches  thick  375  feet  away  at  hole  10.  Other  variations  in 
olor  and  texture  were  noted  at  different  localities  and  at  different 
loles  in  the  same  locality. 

The  three  holes  bored  in  the  Manasquan  marl  near  Pemberton  were 
ot  deep  enough  to  pass  through  the  formation,  but  they  showed 
ome  variations  in  character  and  thickness  of  the  marl.  The  upper- 
dost  member,  a  relatively  light  colored  sandy  clay  with  compara- 
ively  little  glauconite,  was  3  feet  thick  at  the  first  hole  and  more  than 
.4  feet  thick  at  the  second,  only  330  feet  distant.  The  lower,  dark- 
rreen  glauconitic  member  was  more  than  9  feet  thick  at  the  first  hole 
md  less  than  3  feet  thick  at  the  second.  At  the  third  hole,  which 
iras  nearly  a  mile  and  a  half  away,  only  the  dark-greenish  member 
iras  exposed,  more  than  15  feet  thick. 

These  irregularities  in  the  greensand  beds  suggest  that  their  accu- 
mulation did  not  take  place  entirely  beyond  the  range  of  wave  and 
Borrent  action. 

CONDITIONS  OF  SEDIMENTATION. 

The  bedding  of  the  greensand,  as  previously  noted,  is  generally 
regular,  so  far  as  observed.  Some  beds  show  a  fine  lamination. 
Ihere  is  more  or  less  alternation  of  clayey  layers  with  more  glauco- 
nitic beds.  Quartz  grains,  generally  angular  or  subangular  rather 
than  rounded,  are  distributed  somewhat  unevenly  throughout  the 
^uconite  beds.  The  sizes  of  the  quartz  grains  agree  in  a  general 
W9LJ  with  those  of  the  glauconite,  but  the  preponderance  of  the 
(0  and  60-mesh  grains  is  less  marked.  The  specific  gravity  of 
g^uconit«  is  slightly  less  than  that  of  quartz,  so  that  under  the  same 
Mmditions  of  sedimentation  the  glauconite  grains  might  be  expected 
to  have  a  some^diat  greater  average  size. 

The  distribution  of  the  quartz  grains  indicates  a  generally  steady 
but  slow  influx  of  land-derived  material  from  which  the  more  soluble 
lock  fragments  had  largely  been  removed.  The  presence  of  the  clay 
lad  glauconitic  mud  included  with  the  greensand  indicates  generally 
luiet  waters.  The  maintenance  of  these  conditions  long  enough  to 
>uild  up  such  an  extensive  and  relatively  thick  deposit  suggests  a 
low  subsidence  of  the  bottom  on  which  the  deposits  were  accu- 
Hulating  or  a  gradual  transgression  of  the  sea  upon  the  land.  The 
88026'' 
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He  doabt  whether  the  mineral  is  really  a  definite  substance.  It  is 
>  thought  that  glauconite  may  include  members  of  a  series  of 
leralsy  in  the  same  manner  as  the  chlorites  and  micas.^  Glauco- 
» is  essentially  a  hydrous  sihcate  of  iron  and  potassium  and,  ac- 
ting to  Clarke,^  probably  has  when  pure  the  composition  repre- 
bed  by  the  formula  Fe'"KSiaOe.aq.,  in  which  some  iron  is  re- 
^ed  by  aluminum,  and  other  bases  partly  replace  K.  Thus  it 
cdd  contain  about  13  per  cent  of  potash.^^  The  analyses  show, 
rever,  that  the  potash  is  practically  always  partly  replaced  so  that 
arely  exceeds  7.50  to  8  per  cent.  Dana  ^  gives  the  hardness  of 
iconite  as  2  and  its  specific  gravity  as  2.29-2.35.  It  is  usually 
:)rphous  and  has  a  granular  texture. 

Hauconite  occurs  chiefly  in  tiny  irregular  botryoidal  or  rounded 
ins,  some  of  which  appear  to  be  casts  of  foraminifcral  or  other  )cal- 
90US  sheUs.  The  greater  number,  however,  show  no  direct  rela- 
I  to  foraminifcral  form.  Many  of  the  grains  are  worn  and  have 
lently  been  transported  and  redeposited.  Cayeux*^  describes  and 
Tea  a  type  of  grain  relatively  rare,  in  which  a  thin  superficial  coat- 
with  radial  structure,  visible  only  in  thin  sections  with  strong 
unification,  was  observed.  Collet"  suggests  that  these  coatings  may 
resent  glauconitic  pseudomorphs  after  the  calcite  of  foraminiferal 
Is.  Another  type  of  grain  described  by  Lacroix"  and  relatively 
)  is  thought  to  be  crystalline  and  monoclinic.  It  is  strongly  pleo- 
)ic,  has  a  well-recognized  cleavage,  and  under  crossed  nicols  in 
krized  light  extinguishes  parallel  to  the  cleavage.  StUl  another 
3,  called  by  Cayeux  pigmentary  glauconite,  stains  the  cement  of 
lolidated  sediments  and  forms  coatings  on  grains  of  other  minerals 
illings  in  the  cracks  of  minerals  such  as  feldspar. 
.  number  of  microscope  slides  were  made  showing  thin  sections  of 
iconite  and  of  some  of  the  associated  mineral  grains  of  different 
3  from  the  New  Jersey  borings  of  the  present  investigation.  The 
^worthy  features  of  the  glauconite,  as  shown  in  these  sections, 
(1)  the  absence  of  concentric  or  radio-fibrous  structure;  (2)  the 
snce  of  any  skeleton  or  core  of  other  mineral  matter;  and  (3)  a 
:orm  or  nearly  uniform  aggregate  structure  of  tiny  crystalline 

oldman,  M.  I.,  0«aeraldliar»cter,  mode  of  oocurrence,  and  origiii  of  glauoonite:  Washington  Acad. 

mr.,  Tol.  9,  pp.  Cai-Wlf  1919  (abstract);  The  petrography  and  genesiB  of  the  sediments  of  the  Upper 

nous  of  Maryland:  Maryland  Geol.  Survey,  Upper  Cretaceous,  p.  179, 1916. 

larke,  F.  W.,  The  data  of  geochemistry,  4th  ed.:  U.  S.  Geol.  Survey  Bull.  695,  p.  513, 1920. 

Alley,  O.  H.,  Notes  on  the  greensand  deposits  of  the  eastern  United  States:  U.  8.  Oeol.  Survey  Bull. 

•ns,J.  D.,  System  of  mineralogy:  Descriptive  mineralogy  by  E.  S.  Dana,6th  ed.,  p.  683,  New  York, 
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flakes,  which,  in  polarized  light,  shov  an  aggregate  polarizatkn 
without  general  extinction.     (See  PL  IV,  p.  6.) 

The  absence  of  skeleton  or  core  ia  in  distinct  contradiction  to  tite 
idea  of  Hart^  that  glauconite  "consists  of  a  core,  which  is  apparentlj 
pure  silica,  and  a  coTering  layer  of  glauconite  containing  apparendy 
no,  or  very  little,  silica." 

Some  grains,  presumably  those  described  on  page  122  as  havinga 
platy  structure  or  cleavage,  show  these  features  with  parallel  extino- 
tion  in  thin  sections  and  are  pleochroic.  These  may  prove  to  ba 
crystalline  glauconite  like  that  described  by  Lacroix.     A  grain  of 
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1688  irregular  manner,  as  in  the  formation  of  concretionary 
ces.    Although  the  irregularities  of  shape  and  the  general 

of  grains  with  definite  foraminiferal  form  may  perhaps  be 
n1  in  this  way,  the  coatings  and  accretionary  layers  noted 

that  other  modes  of  origin  besides  that  within  calcareous 
Lay  be  important. 

IX*  cites  a  variety  of  evidence  to  show  that  organic  matter  is 
dntial  to  the  origin  of  glauconite  grains.  He  ascribes  an 
nt  share  in  their  genesis  to  the  so-called  pigmentary  glaucon- 

shows  that  grains  of  glauconite  have  originated  or  have 
ed  to  increase  in  size  after  all  the  elements  of  the  accompany- 
iments  were  in  place  as  in  a  consolidated  deposit.  He  con- 
hat  organic  matter  jnay  be  more  often  the  primordial  condition 
)roduction  of  glauconite,  but  that  it  is  very  certain  in  many 
hat  organic  matter  has  had  no  part  in  the  genesis  of  this 
■ 

t;**  also  recogoizes  the  important  part  that  pigmentary 
ite  may  play  in  the  origin  of  glauconite  grains  and  adds  that 
ence  of  cement  in  microscopic  sections  of  glauconite  may  be 
ed  by  the  fact  that  both  the  glauconite  grains  and  the  glau- 

cement  are  cryptocrystalline  and  composed  of  particles 
tly  oriented  so  that  suture  lines  would  be  masked, 
tge  126  the  fine  material  washed  from  composite  samples  of 
rsey  greensand  beds  is  shown  to  contain  approximately  3  to  7 
it  of  potash.  It  consists  largely  of  greenish  to  yellowish 
1  matter  that  may  be  classed   as  pigmentary   glauconite. 

be  part  of  the  original  deposit,  in  which  for  some  reason 
>f  glauconite  did  not  develop,  or  it  may  have  originated  by 
ical  wear  or  disintegration  of  previously  existing  grains. 
,  however,  have  been  formed  by  the  chemical  action  of  the 
ing  waters  upon  clay  in  the  marl.  Possibly  grains  of  glaucon- 
''  be  forming  in  it  to-day,  but  of  this  no  direct  evidence  was 
d. 

reference  to  celadonite,  a  mineral  closely  related  in  composi- 
glauconite,  Clarke  ^  remarks : 

r,  we  aanime  that  celadonite  and  glauconite  are  at  bottom  the  same  feni- 
ilicate,  differing  only  in  their  impurities,  we  may  begin  to  see  that  the  several 
its  formation  are  not  absolutely  different  after  aU.  Probably,  in  all  their 
3es,  the  final  reaction  is  the  same,  namely,  the  absorption  of  potassium  and  sol- 
a  by  colloidal  ferric  hydroxide.  In  the  ocean  these  matcaials  are  prepared 
tioQ  of  decaying  animal  matter  upon  ferruginoiis  days  and  fragments  of  potaa- 
ring  sUicates.    In  the  sedimentary  rocks,  where  glauconite  appears  as  a  late 

'^  lAMckn,  op.  dt.,  1^.  175-184. 

L.  W.,  qp.  dt.,  pp.  IM,  156. 

7.  W.,  The  data  of  geodieniistry:  4Ui  ed.:  U.  S.  OooL  8amy  BoU.  005,  pp.  514-515, 1020. 
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SURVEY  OF  THE  BERNARDSVILLE  AREA, 

NEW  JERSEY. 

N  L.  PATRICK,  In  Charcre,  and  E.  B.  DEETBR,  of  the  U.  S.  Depart- 
Agriculture,  and  C.  C.  ENGLE  and  L.  L.  LEE,  of  the  Department  of 
ition  and  Development  of  New  Jersey. 

DESCRIPTION   OF  THE   AREA. 

imardsville  area,  comprising  nearly  all  of  Morris  and  Somer- 
ies  and  small  parts  of  Middlesex,  Union,  Essex,  Sussex,  and 
m  Counties,  is  situated  in  the  cen- 
of  northern  New  Jersey.  In  out- 
area  is  rectangular.  Its  length 
d  south  is  32  miles,  and  its  width 

23  miles.     Its  land  area  is  725 
lies,  or  464,000  acres.' 
ysiography  of  the  area  varies  con- 

and  includes  low-lying  plains, 
t  ridges,  and  high  uplands  cut  by 
leys.  It  consists  of  three  physio- 
ivisions,  or  geographic  provinces — 
lain.  Piedmont  Plain,  and  High- 
See  PI.  XIV.) 
astal  Plain  part  of  the  area  is  lo- 

hoth  siHm  of  thft  Ran  fan  Hivpr    *''***  ®-^^«*<^**  ""^P  Bhowing  loca 
DOin  Siaes  ox    tne  IVanian  lllVer        tl<mofthoBernard.T^iUcttrea,New 

ew  Brunswick  and  south  of  Me-      Jersey. 
1  the  extreme  southeastern  comer 

ja.  It  ranges  in  elevation  from  sea  level  to  100  feet  above 
and  has  a  gently  sloping  to  nearly  flat  topography. 
?dmont  Plain  occupies  all  of  the  remaining  part  of  the  Ber- 
;  area  except  the  northwe^stcm  quarter.  It  consists  of  a  broad, 
t  to  gently  rolling  region  cut  rather  deeply  by  the  larger 
,nd  broken  in  the  northeastern  and  east-central  parts  of  the 
he  high  curving  ridges  of  the  Watchung  Mountains  and  in 
ime  southwest  corner  by  a  point  of  Sourland  Mountain, 
untains  rise  abuptly  from  200  to  400  feet  above  the  general 
he  region. 

ighlands  occupy  the  northwoi^tem  section  of  the  area  and 
f  high,   rolling,   plateaulike  country  cut  deeply  by  many 


map  used  is  sheet  No.  2o  oi  tbe  Now  Joney  State  Tupogra|>hical  Atlas. 
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Eist  Jersey  and  William  Penn  and  his  associates  in  West  Jersey, 
e  Boards  of  Proprietors  still  retain  corporate  existence,  with 
^  at  Perth  Amboy  and  Burlington,  respectively. 

1682  East  Jersey  was  divided  into  four  counties,  Bergen,  Essex, 
Uesex,  and  Monmouth.  Somerset  was  cut  off  from  Middlesex  in 
,  and  additional  territory  was  given  it  at  the  expense  of  Middle- 
in  1709.  Union  County  was  later  set  off  from  Elssex  County, 
Morris  County  was  set  off  from  Hunterdon  County.  At  first 
*is  Coimty  was  nearly  all  in  West  Jersey,  but  later,  according 
^e  boundary  line  agreed  to  by  the  two  provinces,  all  of  Morris 
ity  except  the  western  part  was  given  to  East  Jersey. 
16  earliest  settlements  were  made  in  the  southeast  and  south- 
7al  part  of  the  area,  on  land  now  included  in  Middlesex,  Union, 
Somerset  Counties,  between  the  years  of  1650,  or  before,  and 
.  Morris  County  was  settled  shortly  afterwards.  The  English, 
ch,  New  Englanders,  Dutch,  and  Germans  all  played  important 

in  the  early  settlement.  Many  of  these  early  settlers  were 
^ers.  Some  of  the  very  earliest  settlements  were  made  at  Piscat- 
7 J  Bound  Brook,  Plainfield,  Scotch  Plains,  Pluckemin,  Hanover, 
ppany,  and  Basking  Ridge. 

le  descendants  of  many  of  the  original  settlers  live  in  the  section 
iy.  Of  late  years  an  increasing  number  of  foreign-bom  whites 
.  Russia  and  southern  Europe  have  settled  here,  particularly  in 

near  the  industrial  towns  of  Dover,  Morristown,  Plairificld, 
erville.  New  Bnmswick,  and  Raritan.  They  are  more  numerous 
le  towns,  but  they  also  constitute  the  greater  proportion  of  the 
k  farmers  or  market  gardeners  near  these  towns, 
^cording  to  the  census  of  1920,  the  iK)pulation  of  Somerset 
ity  is  47,991  and  that  of  Morris  County  Ls  82,694.  One-half  of 
[)eople  in  Somerset  County  and  50.4  per  cent  in  Morris  County 
in  towns  with  populations  of  2,500  or  more.  The  average  rural 
ilation  per  square  mile  in  Somerset  County  is  78.7  persons,  and 
[orris  County  the  average  per  square  mile  is  86.4  persons.  The 
s  of  Union  and  Middlesex  Counties  included  in  the  area  are  much 
e  thickly  populated  than  those  of  the  greater  part  of  the  area, 
ig  to  their  location  with  reference  to  New  York  and  other  cities, 
ccording  to  the  1920  census,  the  largest  towns  in  this  area,  which 
ains  hundreds  of  towns,  are  the  following:  New  Brunswick, 
Ity  seat  of  Middlesex  County,  with  a  population  of  32,779,  com(»s 
;  Plainfield  is  second  with  27,700  persons;  Morristown,  the 
ity  seat  of  Morris  County,  has  a  population  of  12,5^18;  Summit, 
74;  Dover,  9,803;  Westfiehi,  9,063;  Somorville,  the  county  soat 
•omerset  County,  6,718;  and  Boonton,  5.372.    The  towns  are 
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growing  season  averages  181  days  from  April  19  to  October  17.  This 
amounts  to  a  di£ference  of  24  days,  or  four-fifths  of  a  month.  A  still 
greater  difference  would  be  shown  if  records  were  available  for  the 
extreme  northern  sections  at  higher  elevations  than  Dover.  The 
length  of  the  season  has  a  marked  efTect  on  the  growing  of  crops. 

Often  com  will  fail  to  mature  in  the  northern  part  of  the  area  and 
fruit  buds  will  be  killed,  when  these  crops  succeed  in  the  southern 
part.  More  hardy,  quicker  maturing  varieties  arc  in  common  use  in 
the  northern  part.  ThuR,  on  the  higher  elevations  many  of  the 
farmers  plant  rye  instead  of  wheat  and  flint  corn  for  grain  instead  of 
the  softer  or  dent  varieties.  Some  damage  is  done  eiich  winter  by 
alternate  thaws  and  freezes.  Clover,  alfalfa,  wheat,  and  rye  some- 
times ''heave"  and  winterkill. 

The  following  tables  give  the  more  important  climatic  data  re- 
corded at  the  Weather  Bureau  stations  at  Somerville  and  Dover. 


Normal  monthly ^  seasonalf  and  annual  temperature  and  precipitation  at  Strtturville. 

[ElevatloD,  60feet.| 
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apart.  These  were  gradually  extended  to  the  present-day  systems. 
With  the  construction  of  the  main  railroads  the  real  agricultural 
development  of  the  region  began. 

Cattle  raising  has  always  been  an  important  branch  of  agricul- 
l;urey  owing  to  the  good  natural  growth  of  grasses.  The  different 
changes  in  this  form  of  industry  have  kept  pace  with  the  develop- 
ment of  the  means  of  transportation.  Thus,  meat  production  was 
the  first  object  of  the  cattlemen;  slowly  dairy  cows  were  substituted 
For  the  beef  animals,  and  butter  and  cheese  came  to  be  the  important 
products.  To-day  the  Holstein  blood  is  predominant,  since  the  ob- 
ject is  to  obtain  whole  milk.  Sheep  and  hog  raising  has  decreased, 
although  nearly  every  farmer  raises  enough  pork  to  supply  home 
needs  and  in  many  cases  has  a  surplus  to  sell.  Sheep  are  not  raised 
to  any  great  extent  because  of  trouble  with  dogs. 

Peach  growing  was  of  primary  importance  a  few  years  ago.  In 
1890,  in  Somerset  County  alone,  there  were  539,243  trees,  but  in 
1910  the  number  had  decre&sed  to  70,258,  and  in  1920  the  number 
of  trees  of  bearing  age  reported  was  72,947,  with  18  J27  nonbearing 
trees.  This  has  been  due  largely  to  the  development  of  the  large 
peach-producing  centers  on  the  sandier  soils  of  southern  New 
Jersey  and  to  lack  of  proper  treatment.  The  census  also  shows 
a  marked  decrease  in  the  number  of  apple  trees,  and  this  is  probably 
due  to  a  considerable  degree  to  the  natural  dying  off  of  the  old 
family  orchards,  which  have  not  been  replaced. 

At  present  the  agriculture  consists  of  general  farming  combined 
with  dairying.  Poultry  products  are  important  on  nearly  all  farms, 
though  there  are  but  few  exclusively  poultry  farms.  The  chief  cash 
crop  is  wheat;  but  in  places  rye  and  buckwheat  are  grown  for  sale. 
Hay,  com,  and  oats  are  the  principal  subsistence  crops,  and  only  the 
surplus  of  these  is  sold. 

According  to  the  census,  the  total  area  in  cultivated  grasses  in 
Someiset  and  Morris  Counties  in  1919  was  40,183  acres,  yielding 
44,940  tons  of  hay.'  Of  this  there  were  18,485  acres  in  mixed  timothj 
and  clover,  14,346  acres  in  timothy  alone,  2,149  acres  in  clover 
alone,  and  2,840  acres  in  alfalfa.  Only  256  acres  of  alfalfa  were 
reported  for  the  two  counties  in  the  1910  census.  Of  the  other  tame 
grasses  millet  is  of  considerable  importance.  Due  to  the  increasing 
number  of  automobiles  and  trucks  in  the  cities,  hay  production  for 
other  than  subsistence  purposes  is  on  the  decline.  The  acreage  of 
tame  grasses  is  only  about  two-thirds  as  large  as  it  was  10  years  ago. 
Silage  eiops  occupied  2,393  acres  in  1919,  and  com  was  cut  for  forage 

tin  glTiiiC  crop  statistics  of  this  area  the  flgures  for  Morris  and  Somerset  Counties  akme  will  be 
^hrca.  The  total  extant  of  these  two  cocmtles  Is  about  the  same  as  of  the  area  surveyed,  and  the  parts 
ftf  tlMieooiiiiUeB  DOtindixled  in  the  area  surveyed  are  very  similar  to  the  included  parts  of  Hunterdon, 
VhUllaanTi  and  ICorris  Counties.  Parts  of  Middlesex  and  Morris  Counties,  howe^-er,  are  more  thicldy 
I,  awlso  tha  flgnm  for  the  area  surveyed,  if  they  were  obtainaUa,  would  be  slightly  diftaent. 
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Whippany,  Watohungy  Croton,  and  Roanoke  soils.     These  soil 
^adaptations  to  some  extent  govern  the  farm  practices. 

The  farm  buildings  are  well  constructed,  large,  and  numerous  (PI. 
J  fig.  1).  Since  this  section  has  been  settled  for  hundreds  of  years, 
d  each  generation  has  added  some  improvements,  it  appears  nat- 
to  find  that  a  rather  large  proportion  of  the  total  farm  value  is 
buOdings.  These  constitute  nearly  40  per  cent  of  the  entire  farm 
"Value.  The  laws  regarding  milk  production  in  the  Stat«  are  very 
strict  and  usually  are  rigidly  enforced,  and  as  a  result  the  cow  stalls, 
"^vliich  are  usually  situated  on  the  ground  floor  of  the  bam,  are  well 
ligbted  and  are  well  kept.  The  upper  parts  of  the  barns  are  con- 
structed to  hold  large  quantities  of  unbaled  hay  and  straw.  Some 
liaj  and  straw  is  stacked  outside  or  put  up  in  a  peculiar  form  of  slied 
^^ailed  a  ''barracks."  The  roof  of  the  barracks  can  be  raised  or  low- 
ered as  the  size  of  the  stack  increases  or  decreases.  In  addition  to 
"Uie  bam  and  house,  there  are  usually  a  number  of  smaller  buildings, 
Ulduding  sheds  for  farm  machinery,  garage,  tool  houses,  chicken 
llouses,  hog  houses,  and  silos. 

The  fami  implements  are  numerous  and  constitute  over  5  per  cent 
of  the  entire  farm  value.  Such  modem  farm  machinery  as  threshers, 
sihellers,  feed  grinders,  gasoline  engines,  drills,  manure  spreaders,  two- 
^t)fw  com  planters,  two-row  cultivators,  eom  harvesters,  reapers,  and 
^Aiders  are  found  on  most  of  the  farms.  In  recent  years,  owing  to 
^Uie  high  cost  and  scarcity  of  efficient  labor,  tractors  have  become 
'^eiy  popular.  The  smaller  tractors  appear  to  be  more  in  demand 
%an  the  larger  types.  Motor  tmcks  are  owned  by  many  of  the  lai^er 
farmers  and  are  used  for  hauling  milk  and  other  products  to  market, 
"^ork  horses  are  large  and  are  generally  kept  in  sufficient  number  to 
^lo  the  necessary  hauling  and  much  or  most  of  the  plowing  on  nearly 
^^  of  the  farms. 

The  value  of  domestic  animals  constitutes  nearly  10  per  cent  of  the 
entire  value  of  the  farms  in  the  two  counties.  The  greater  part  of  this 
'^alue  is  in  dairy  cows,  which  number,  as  a  rule,  about  4  to  25  per 
^flann.  They  are  usually  good  grade  animals,  predominantly  of  Hol- 
^tuin  blood.  Purebred  herds  are  kept  by  some  of  the  large  estate 
^araiers. 

Land  is  usually  broken  to  an  average  depth  of  6  inches  with  turn- 
ing plows  drawn  by  two,  throe,  or  four  horses  or  by  tractors.  When 
'^tractors  are  used  the  land  is  broken  deeper.  After  breaking  the  land 
"•he  seed  bed  is  prepared  by  the  use  of  various  kinds  of  drags,  rollers, 
^md  harrows,  depending  upon  the  stmcture  and  nature  of  the  land. 
^VHen  plowing  is  done  in  the  fall  usually  the  first  implement  used  in 
Itiie  spring  is  the  disk  harrow.  The  two-horse  drill  is  conmionly  used 
kti  seeding  the  small  grains,  and  when  commercial  fertihzer  is  used  it 
^  applied  with  the  seed.  On  some  of  the  rougher,  stonier  lands  the 
grain  is  still  sown  by  hand. 
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itB  use  on  the  land  was  very  common.^  Many  of  the  kilns  are  still 
standing,  but  they  are  no  longer  in  use,  and  only  a  few  of  the  farmers 
are  using  sufficient  lime  to  obtain  the  best  results. 

Some  oow  feed  is  purchased  during  the  winter  months  by  nearly 
all  dairymen.  The  expenditure  for  feed  in  Morris  County  in  1919 
was  $709,574  on  1,059  farxna  reporting,  and  in  Somerset  County  for 
the  same  year,  $565,054  on  1,143  farms. 

The  greater  part  of  the  farm  labor  is  performed  by  the  farmer  and 
his  family.  Extra  help  is  necessary  during  harvest  seasons,  and  on 
the  larger-  faims  some  farm  hands  are  hired  by  the  year.  Before 
1914  the  labor  question  was  rather  troublesome,  but  laborers  usually 
could  be  obtained,  as  there  were  a  number  of  young  men  in  most 
localities  who  were  willing  to  do  harvest  work.  They  were  mostly 
native  whites.  Since  1914  the  problem  has  become  very  serious, 
and  many  fields  have  been  abandoned  by  the  farmers  because  of  the 
high  wages.  Farm  laborers  receive  $4  to  $5  a  day,  or  $50  to  $75  a 
month  and  board,  but  enough  can  not  be  obtained  even  at  these 


The  farms  in  the  area  range  in  size  from  a  few  to  several  hundred 
acres.  The  smaller  farms  are  on  the  sandier  soils  in  the  eastern  part 
of  the  area,  where  truck  farming  Ls  carried  on  extensively,  and  the 
largest  farms  are  owned  by  wealthy  business  men.  These  extremes 
are  not  typical.  The  average  general  farm  contains  about  100  acres. 
According  to  the  1920  census,  there  are  1,333  farms  in  Morris  County 
with  an  average  size  of  92.7  acres,  of  which  53.9  acres  or  58.1  per  cent 
is  improved.  In  Somerset  County,  where  there  is  a  smaller  percent- 
age of  rough  land,  there  are  1,454  farms,  with  an  average  size  of  94.2 
acres,  of  which  77.7  acres,  or  82.5  per  cent,  is  improved  land. 

About  73  per  cent  of  the  farms  in  Morris  and  Somerset  Counties 
are  operated  by  the  owners.  Two  systems  are  used  on  the  rented 
farms — cash  rent  and  share.  There  are  nearly  as  many  different 
variations  in  the  share  system  as  there  are  rented  fanns,  for  in  each 
case  there  is  an  agreement  in  which  the  details  are  specified.  Often 
the  owner  furnishes  the  land,  buildings,  and  permanent  fixtures,  pays 
for  haJf  the  fertilizer  and  seed,  and  receives  half  the  grain.  When 
the  owner  furnishes  the  cows  he  receiver  a  certain  proportion  of  the 
milk  receipts  and  calves. 

Land  values  vary  considerably,  depending  mainly  on  location  with 
reference  to  good  roads  and  towns,  character  and  nature  of  land,  and 
improyements.  In  country-estate  farming  sections  the  price  of  land 
is  often  exceedingly  high.  Near  the  commuting  sections  small  tracts 
of  land  are  called  farms  and  sold  to  city  people  at  very  high  prices. 

t  Lima  WM  banwd  not  only  In  the  seotlons  where  limestone  was  plentiful,  but  in  many  places  the 

WMliMllad  to  tbetenn  or  netghborfaood  where  It  was  to  be  used,  and  then  burned. 
•  Hhm  viflM  pnvtHsd  In  1010  when  the  field  work  wm  being  done. 


420  FIELD  OPERATIONS  OF  THE  SURBAO  OF  SOILS,  1919. 

The  general  range  U  from  $40  to  $150  or  S200  an  acre.  The  average 
value  of  all  farm  property  in  Morris  County,  according  to  the  1920 
census,  is  $15,284  per  farm,  of  which  43.3  per  cent  is  represented  by 
the  land.  For  Somerset  County  the  average  value  of  all  farm  prop- 
erty per  f  aim  is  given  as  $15,146,  of  which  47.3  per  cent  is  represented 
by  the  land. 

80IUI-' 

In  the  Bornardsville  area  there  is  a  great  variety  of  soils,  owing  to 
the  fact  (hat  the  area  emhraces  parts  of  several  well-recognized  phy- 
siograjihic  divisions,  includes  various  rock  fonnations,  and  represents 
Bevcrnl  soil  provinces  of  the  United  States.  It  includes  some  of  the 
comparatively  level  country  of  the  Coastal  Plain,  part  of  the  Piedmont 
Plateau  region,  some  Limestone  valleys,  Glacial  drift  areas,  and  a 
section  of  the  Appalachian  Mountains.  The  details  of  the  profile  or 
soil  section  vary  greatly  according  to  the  parent  material,  and  also 
to  the  topographic  and  drainage  conditions. 

Many  of  tile  soils  in  this  area  may  bo  very  broadly  grouped  u 
mature,  wcll-draint'd  soils  which  in  their  virgin  state  possess  a  profile 
having  somewhat  similar  characteristics  as  r^ards  color,  number  of 
horizons,  texture  and  structure  within  the  3  or  4  foot  section.  This 
profile  may  bo  considered  the  standard  for  the  climatic  and  v^;e- 
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)  This  horizon  consists  of  siighty  weathered  parent  material, 
texture  of  this  depends  upon  the  character  of  the  original  mate- 
If  the  parent  material  be  heavy,  this  horizon  is  apt  to  be  more 
tic  and  tougher  than  No.  3.  It  is  usually  mottled  or  character- 
by  streaks  and  spots  of  brown,  yellow,  and  gray,  due  to  partial 
henng,  and  is  usually  encountered  at  less  than  40  inches. 
.  cultivated  fields  horizons  1  and  2  have  been  thoroughly  mixed — 

is,  in  the  first  few  inches — and  the  color  depends  upon  the  state 
iltivation  and  methods  of  handling  the  soils. 
16  well-drained,  mature  soils  of  the  fiernardsville  area  belong  in 
group.  They  are  the  various  types  of  the  Sassafras,  Gloucester, 
iter,  Hagerstown,  Merrimac,  Washington,  Lansdale,  Dunellen, 
talto,  and  Penn  series. 

lother  group  of  soils  in  the  Bcmardsville  area  consists  of  the  soils 
loped  under  conditions  of  excessive  moisture.  They  have  always 
.  waterlogged  or  poorly  drained  and  their  present  character  is  due 
larily  to  that  fact.  They  include  the  various  members  of  the 
ppany,  Clyde,  Elkton,  Papakating,  and  Wehadkee  series.  The 
>us  soils  consisting  of  recent  deposits  of  alluvium,  such  as  the  soils 
le  Podunk,  Codorus,  Bermudian,  and  Birdsboro,  are  immature, 
ng  developed  no  profile  of  their  own  as  soils.  Their  profiles  con- 
yt  the  various  strata  laid  down  at  the  time  of  their  deposition, 
r  profile  is  therefore  a  geological  and  not  a  soil  profile. 
16  Croton  soils  are  characterized  by  the  heavy  plastic  subsoil 

the  highly  eluviated  soil  or  surface  horizon  characteristic  of 

soils. 

II  of  the  soils  of  the  Bernardsville  area,  except  small  areas  of 
k,  Clyde,  and  Papakating,  are  light  in  color;  that  is,  they  range 
I  gray  to  brown  in  the  surface  portion.    The  mature,  well-drained 

are  more  uniformly  brown  in  c^lor.  All  the  soils  are  being 
ected  to  leaching  and  all  have  been  leached  and  are  permanently 

leached  of  most  of  their  readily  soluble  material.  The  concen- 
on  of  mineral  matter  in  the  soil  water,  so  long  as  it  depends  on 
first,  second,  and  third  horizons  only  for  its  source  of  mineral 
jrial,  tends  to  become  constantly  more  and  more  dilute,  other 
78  remaining  equal.  This  leaching,  together  with  better  drainage 
ation,  and  other  changes  taking  place  in  the  soil,  has  a  general 
ency  toward  a  simplification  of  the  soils  rather  than  an  increase 
heir  complexity.  In  other  words,  these  agencies  are  working 
ird  a  uniform  soil  section  or  profile. 

ith  the  exception  of  the  Muck  and  Clyde  soils,  the  soils  of  the 
lardsville  area  are,  for  the  most  part,  low  in  organic  matter. 

is  accounted  for  by  reason  of  the  area  being  well  drained,  and, 
[  recJaimed  for  agricultural  purposes,  covered  with  forest.    The 
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material.  In  the  series  descriptions  are  given  the  source  of  soil  mate- 
rial and  processes  by  which  the  soils  have  been  formed. 

The  glacial  soils  include  all  of  the  types  mapped  in  the  area  that 
are  derived  from  unstratified  drift  or  till,  including  deposits  of  both 
the  Jerseyan  and  Wisconsin  ice  she<5ts.  These  types  are  j];ronped  into 
three  soil  series — Washington,  Gloucester,  and  Wcthersfield. 

The  types  of  the  Washington  series  are  characterized  by  l)rown 
surface  soils  and  a  reddish-vellow  or  lij'ht-red,  mocioralclv  friable 
subsoil.  Angular  fragments  and  rounded  gravel  and  cobblestones  of 
gneiss,  quartzite,  chert,  and  other  siliceous  rocks  are  present  in  soil 
and  subsoil.  The  parent  material  consists  of  old  glacial  drift  remain- 
ing here  and  there  south  of  the  moraine  of  the  later  drift  (Wiscx)nsin), 
most  of  it  occurring  in  the  valleys  and  over  tin*  Hatter  areas  under- 
lain by  gneiss.  Some  of  it  is  found  over  the  Triassic  sliale  and  sand- 
stone and  some  over  basalt  and  gneiss.  Probably  limestone  was 
present  in  the  material,  but  evidence  of  such  material  has  been 
removed  by  decay  and  leaching. 

The  types  of  the  Gloucester  series  have  lii2:ht-bi'own  or  grayish- 
brown  surface  soils  and  a  yellow  and  yellowish-bruwai  friable  subsoil. 
They  are  derived  from  glacial  drift  which  consists  for  the  most  ]>art 
of  material  derived  from  gneiss  and  trap  rock.  J-iai'ge  (juantities  of 
grit  are  present  throughout  the  soil  and  subsoil.  Tiie  rounded  rock 
fr^pments  consist  of  gneiss,  trap  rock,  (piartzite,  sandstone,  and 
quartz.  Huge  bowlders  are  present  in  many  places.  The  Glouct^ster 
loam,  with  two  phases,  is  mapped  in  the  area. 

The  types  of  the  Wethersfield  series  are  brown  or  chocolate  brown 
in  the  surface  soil  and  Indian  red  in  the  subsoil.  They  an^  derived 
from  glacial  till  composed  largely  of  material  of  shale  and  sandstone 
of  Triassic  age.  The  foreign  material  C/onsists  of  trap  rock,  gneiss,  and 
quartzite,  gravel,  cobblestones,  and  bowldei*s  of  these  rocks  being 
present  in  the  soil  and  subsoil.  Those  soils  o(?cur  on  tyi)ical  morainic 
topography  (very  hummocky).  The  gravelly  fine  sandy  loam  and 
the  gravelly  loam  types  are  ma])ped. 

Glacial  Lake  and  River  Terrace  soils  embrace  the  soils  that  are 
derived  from  stratified  glacial  deposits,  including  those  formed  l)y 
streams  and  those  formed  in  the  beds  and  along  the  shores  of  old 
lakes.  The  Clyde  and  AVliip|)any  series  and  Muck  are  developed  in 
the  wetter  parts  of  the  old  lake  beds.  They  differ  mainly  in  the  con- 
tent of  oi^anic  matter.  The  Men'imac  and  Dunellen  are  well- 
drained  soils  of  this  group. 

Muck  consists  of  decomposed  oi^anic  matter  mixed  with  a  small 
amount  of  mineral  soil  material.    It  is  very  swampy  and  wet. 

The  Clyde  series  consists  of  types  with  dark-brown  or  black  surface 
soils  and  mottled  gray  and  yellow  clay  subsoil ,  with  gray  or  greenish- 
gray  sand  in  places.    These  are  poorly  drained,  swampy  soils. 
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The  Limestone  Valley  soils  have  been  derived  from  the  Kittatinny 
limestone.  In  the  weathering  of  this  limestone  most  of  the  bulk  of 
the  original  rock  is  carried  away  in  solution,  leaving  the  impurities 
in  the  original  rock  to  make  up  the  main  part  of  the  soil.  The  bed- 
rock is  from  3  to  8  feet  below  the  surface.  The  soils  have  been  cor- 
related with  the  Hagerstown  series,  which  includes  types  with  brown, 
mellow  surface  soils,  and  a  brownish-red  or  brownish-yellow  friable 
day  subsoil. 

The  soils  of  the  Piedmont  Plateau  region  include  the  Montalto, 
Watchung,  Penn,  Lansdale,  and  Croton  series. 

The  Montalto  soils  are  derived  from  the  weathering  of  the  basalt 
and  diabase  of  the  Watchung  and  Sourland  Mountains.  The  surface 
soils  are  brown  and  the  subsoil  is  reddish  brown  or  reddish  yellow. 

The  Watchung  series  consists  of  types  having  grayish-brown  or 
gray  surface  soils  and  a  pale-yellow  or  mottled  gray  and  yellow  sub- 
soil, with  a  tough  plastic  clay-pan  layer  in  the  lower  part.  This 
layer  is  a  dull-chocolate  or  brownish  color,  mottled  with  gray  or  blu- 
ish gray  and  yellow.  The  soils  are  derived  from  material  coming 
from  trap  rocks  and  differ  from  the  Montalto  soils  with  which  they 
are  associated  in  being  poorly  drained. 

The  Penn  series  include  Indian-red  soils  and  Indian-red  subsoils 
which  have  been  derived  from  the  underlying  Indian-red  shale,  sand- 
stones, and  conglomerates  of  Triassic  age.  The  shale  loam,  gravelly 
kmm,  and  silt  loam  types  are  mapped. 

The  Lansdale  series  includes  types  with  brown  or  grayLsh-bn^wn 
surface  soils  and  a  yellow  or  yellowish-brown  moderately  friable  sub- 
soil. The  material  has  been  derived  from  the  underlying  gray  shales 
and  sandstone,  or  dark  argillite  of  Triassic  age.  The  shale  loam, 
gravelly  loam,  and  silt  loam  types  are  mapped. 

The  types  of  the  Croton  series  have  grayish  to  brownish-gray  or 
ashy-gray  soils,  and  a  mottled  yellow  and  gray  clay  upper  subsoil, 
below  which  an  impervious,  heavy,  compact  ht^rdpan  layer,  mottled 
yellow,  brown,  and  bluish  gray,  is  encountered.  The  characteristics 
of  these  soils  are  due  to  some  development  favoring  the  formation 
of  a  hardpan  layer  in  the  subsoil.  They  are  formed  of  material 
derived  from  any  or  all  of  the  sedimentary  Triassic  rocks,  including 
espedally  argillite.  The  silt  loam  type  alone  is  mapped  in  the  pres- 
ent area. 

The  Coastal  Plain  soils  of  the  Bernardsville  area  are  derived  from 
unconsolidated  sandy  clays,  heavy  clays,  sands,  and  gravels.  In 
addition  to  the  true  Coastal  Plain  part  of  the  area  in  the  southeast 
corner,  the  adjoining  area  underlain  by  the  Triassic  rocks  is  covered 
in  places  with  deposits  of  similar  materialf  and  such  areas  have  been 
:  induded  with  the  Coastal  Plain  region.  *"  Sassafras  and  Elkton 
E    series  are  represented.  , 


426  FIELD  OPERATIONS  OF  THE  BTHtEAU  OF  SOII2,  1919. 

The  Sassafras  series  includes  types  with  brown  or  grayish-brown 
surface  soils  and  a  reddish-yellow,  reddish-brown,  or  orange-colored 
friable  subsoil,  which  is  typically  coarser  in  texture  and  less  conipMt 
in  the  lower  part-.  Small  whitish  quartz  gravel  is  found  in  many 
places  on  the  surface  or  in  the  soil  or  subsoil,  or  from  the  surface 
down.     The  Sassafras  loam,  sandy  loam,  and  sand  are  mapped. 

The  Elkton  series  is  characterized  by  gray  surface  soils  and  a  light- 
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ciated  mountain  sections  of  the  area,  and  represent  wash  chiefly  from 
the  Chester  and  Montalto  soils.  Mica  flakes  are  present  in  both  soil 
and  subsoil. 

The  Wohadkee  series  consists  of  typt«  with  gray  surface  soils  and 
a  mottled  gray  or  bluish-gray  and  yellow  subsoil.  In  places  the 
lower  subsoil  is  a  dull-reddish,  tough,  plastic,  rather  impervious  clay. 
These  soils  are  poorly  drained. 

The  Bermudian  series  includes  Indian-red  to  reddish-brown  first- 
bottom  soils  composed  largely  of  wash  from  the  Pcnn  soils.  They 
are  characteristically  friable  and  are  well  drained  between  overflows. 

In  the  chapters  following  the  characteristi(rs  of  the  various  types 
and  phases  are  described  more  in  detail,  and  tlieir  relation  to  agricul- 
ture is  brought  out. 

The  table  below  gives  the  actual  and  relative  extent  of  the  soils 
mapped : 

Areas  of  different  soils. 


Soil. 


ClMBtarlcMun 

Gravelly  phase 

Stony  phase 

Penn  silt  loam 

Gloucester  loam 

Stony  phase 

Gravelly  phase 

Penn  shale  loam 

Whippany  sJlty  clay  loam . 
Washington  loam 

Gravelly  phase 

Bermodlan  silt  loam 

Montalto  stony  loam 

Wetbersfield  gra\'elly  loam 

Montalto  gravelly  loam 

Danelkm  sandy  loam 

Dunellenloam 

Merrimac  loam 

Gravelly  phase. : 

Codomsloam 

Merrimac  sandy  loam. 

Gravelly  phase 

Iffuck 

Ihtennedlate  phase 

Shallow  phase 

Rough  stony  land 


AfTca. 


0, 
37, 

25, 

Gft, 
•) 


•>.-. 
*->. 


17, 
20, 
22, 

W. 

>» 
', 

18. 

17, 

17. 

10, 
11, 
11, 

3. 

7, 
10. 

0, 
4, 
7, 
1. 
1, 
7, 


400 
IHl 
98-1 
432 
(MK 
024 
S5A 
432 
144 
IM 
232 

9ir> 

792 
024 
IU2 
712 
072 
.'i.M 
424 
WO 
•JOS 
4  SO 

2:« 

210 
714 


15.0 
14.3 

9.n 

a.  7 

4.8 

4.4 

4.  1 
3.7 
3.7 
3.0 


2.  r> 


2.4 
2.1 
2.4 
2.3 

2.3 
1.7 


Soil. 


("lydo  loam 

I'fiim  gravelly  loum 

Siuisafra^  Inam 

Montalto  .silt  loam 

Croton  silt  loam 

ro<luiik  loam 

Pupakiit  iiiu  silt  l(»am 

Merrimar  fine  sandy  Ii>am 

Birdslioro  sill  loam 

Tidal  marsh 

WatchuiiK  silty  clay  loam 

Lansdalp  shnio  loam 

I.4UiS(lale  gravelly  loam 

LaiLsdule  silt  loam 

Roanoke  silly  clay  luam 

I'apaknting  sllty  clay  loam 

Wot hcrsf iuM  gravelly  line  san<ly 

loam 

iragiT^town  silt  loam 

Pas'safras  sandy  loam 

Elktnn  clay  loam 

Sa  ;<afrai'  sanrl 

Woha«lkoi' silly  day  loam 

Clay  pits 


Acres. 

6,W« 
6,784 
f..720 
6,056 
(>,016 
5, 376 

4.3,-»2 
3,228 
2.WiO 
2,624 
2.112 
1.920 
1,792 
1.344 
1,280 

1,280 
1,216 
1.024 
832 
.'>12 
.'•12 
192 


I   Per 
cent. 


|- 


Total i  4fV4,  im 


1.5 

1.5 

1.4 

1.4 

1.3 

1.1 

1.1 

.9 

.7 

.6 

.G 

.4 

.4 

.4 

.3 

.8 

.3 
.3 
.2 
.2 
.1 
.1 
.1 


W.\HniN(JTON    I-O.VM. 


The  Washington  loam  is  a  brown  mollow  loam  gradinji^  at  about  8 
to  10  inches  into  yellowish-brown,  friable  silly  <-lay  loam,  which  passes 
into  reddish-brown,  frial)lo  silty  (*hiy  containing  in  ])hu*i^  suilicient 
Indian-red  material  in  the  lower  part  of  the  3-foot  profile  to  give  a 
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this  fruit.  Anothor  cause  of  the  decline  has  been  the  failure  of  some 
to  adopt  modem  methods  of  orchard  management. 

Dairying  is  of  first  importance  on  most  of  the  farms.  The  milk  is 
8old  to  the  city  markets  as  whole  milk.  A  few  farmers  have  special 
customers  in  near-by  towns  whom  they  supply  with  butter,  and  there 
are  a  few  cheese  and  butter  factories  in  the  area.  A  few  horses  and 
mules  are  raised,  but  most  of  the  horses  are  purchased  from  western 
markets.  Hogs  and  poultry  products  are  of  minor  importance  on 
most  of  the  farms,  though  a  larger  revenue  is  obtained  from  chickens 
than  is  usually  realized  by  most  of  the  farmers.  Fruit  and  vegetables 
of  all  kinds  are  produced,  usually  in  sufficient  quantities  to  supply 
the  home. 

Com  yields  range  from  about  35  to  80  bushels  per  acre,  averaging 
about  50  bushels.  An  increasing  proportion  of  the  crop  is  being  put 
into  silos  for  winter  feeding.  Oats  yield  from  35  to  45  or  even  50 
bushels  per  acre,  and  wheat  yields  about  18  to  25  bushels.  Hay 
yields  from  I  to  2  tons,  averaging. about  lA  tons  per  acre. 

Crops  are  grown  in  rotation.  Up  to  a  few  years  ago  a  five-year 
rotation  of  com,  oats,  wheat,  or  rye,  followed  by  timothy  and  clover 
for  two  years,  was  the  most  common,  but  sincx)  the  market  for 
surplus  hay  in  the  cities  has  fallen  off,  owing  to  the  increasing 
number  of  automobiles  and  trucks,  many  of  the  farmers  consider  it 
best  to  allow  grass  to  occupy  the  land  only  one  year.  In  this  way 
they  produce  enough  on  most  farms  to  feed  their  own  stock,  but 
have  little  surplus  for  sale.  Good,  thorough  tillage  methods  are 
practiced  generally.  Two-horse  and  three-horse  plows,  cultivators, 
harrows,  reapers  and  binders,  and  com  harvesters  are  used.  The 
smaller  tractors  recently  have  become  very  popular.  The  stable 
manure  made  on  the  farm  is  applied  to  the  sod  as  a  rule  before 
turning  under  for  com,  and  small  grains  are  fertilized  at  seeding 
time  with  about  150  to  500  pounds  of  commercial  fertilizer  low  in 
nitrogen  and  high  in  phosphoric  acid.  Wheat  as  a  rule  receives 
more  fertilizer  than  oats.  In  order  to  obtain  the  best  stands  of 
clover,  fanners  say  they  have  to  use  some  form  of  lime,  but  many  of 
them  neglect  to  apply  it. 

The  value  of  land  of  this  type  for  farming  formerly  ranged  between 
S50  and  $125  an  acre,  depending  upon  the  general  condition  of  the 
soil,  the  improvements,  and  the  location.  In  recent  years  of  general 
inflation  of  land  values  it  has  been  held  at  higher  figures. 

WashiTigton  loam,  gravelly  pliase^ — The  Washington  loam,  gravelly 
phase,  consists  of  a  brown  gritty  loam  about  8  to  10  inches  deep, 
overlying  yellow  gritty  clay,  which  passes  into  a  reddish-yellow, 

■  This  soU  Is  really  a  distinct  soil  type— a  gravelly  loam— but  in  this  area  it  is  mapped  as  a  gimyelly 
piMifi  of  the  Washington  loam  In  order  to  reduce  as  far  as  preoticable  the  number  of  colors  oo  the 
sou  nap. 
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friable  gritty  claj.  In  many  places  the  subsoil  ia  reddish  yellow 
even  in  the  upper  part.  In  a  few  places  near  the  Penn  soils  the  lower 
subsoil  has  an  IniUan-red  color,  showing  that  in  such  places  this 
subsoil  material  is  derived  m«nly  from  the  underlying  shales  of 
Triassic  age.  On  the  surface  and  through  the  soil  and  subsoil  there 
is  an  abundance  of  rounded  gravel  and  cobblestones.  These  stones 
consists  of  gneiss,  chert,  quartzite,  sandstone,  and  other  bard  rocks. 
Many  of  the  chert  fragments  show  holes  representing  former  limestone 
fragments  which  by  weathering  processes  have  been  completely  dis- 
solved and  removed.  Many  of  the  gneiss  fragments  have  disint^rated 
and  it  is  probiible  that  this  material  gives  rise  to  the  gritty  particles 
ocnmnonly  present  in  the  lower  subsoil. 

The  Washington  loam,  gravelly  phase,  occurs  lately  on  the  flatter 
parts  of  the  gneissic  hills  and  mountains,  whwe  it  is  assodated  with 
the  typical  Washington  loam  and  the  Chester  soils.  The  largest 
areas  were  mapped  on  Mine  Ilill,  south  of  Dover,  about  a  mile  west 
of  Ledgewood,  near  Franklin,  south  of  Naughright,  and  near  Flanders. 
It  has  a  gently  rolling  to  sloping  topography  and  good  drainage. 

This  soil  is  nearly  all  cleared  and  is  used  extensively  for  farming. 
It  is  handled  in  the  same  way  as  the  typical  Washington  loam,  and 
the  yields  usually  are  as  good.  The  only  agricultural  difference  ia 
that  the  slightly  steeper  or  more  rolling  topography  of  the  phase 
and  its  higher  content  of  gravel  make  it  more  difficult  to  till. 


The  surface  soil  of  the  Gloucester  loam  is  a  brown  loam  about  8 
to  10  inches  deep.  The  subsoil  is  a  light-btown  to  yellowish-browD 
clay  loam,  which  grades  beneath  into  a  yellow  or  brownish-yellow  clay 
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Ghmeester  loam,  stony  phase.^ — The  Gloucester  loam,  stony  phase, 
is  a  light-brown  to  brown  gritty  loam,  about  3  to  6  inches  deep, 
overiying  yellowish-brown,  gritty  loam,  which  passes  into  yellow  very 
gritty  day  loam  at  an  average  depth  of  about  10  inches.  The  grit 
ooDfiists  for  the  most  part  of  gneiss  particles,  but  is  in  part  of  feld- 
spar. In  places  mica  flakes  are  noticeable.  In  some  areas  the 
subsoil  has  a  slightly  reddish  color,  but  this  is  not  tyi)ical.  There  is 
an  abundance  of  angular  and  partly  rounded  gravel,  cobbles,  and 
huge  bowlders  of  gneiss  through  the  soil  and  subsoil  and  over  the 
surface,  together  with  some  fragments  of  trap  rock,  reddish  sandstone, 
and  quartzite.  This  phase  differs  from  the  gravelly  phase  of  the 
Gloucester  loam,  mainly  in  the  lai^er  amount  of  large  stone  frag- 
ments, cobblestones,  and  bowlders  present. 

In  some  areas  mapped  south  of  Dover  and  elsewhere  the  soil  differs 
in  that  it  contains  some  material  apparently  derived  from  deposits 
of  the  old  Jerseyan  ice  sheet;  but  these  ai*eas  have  been  included 
with  the  Gloucester  because  of  similarity  in  character  of  material. 

This  phase  is  an  extensive  soil  in  the  northern  and  northwestern 
parts  of  the  area.  It  has  a  characteristic  morainic  topography, 
▼arying  from  hummocky  and  gently  sloping  to  very  hilly  and  moun- 
tainous. It  has  a  steeper  and  rougher  surface  than  the  Gloucester 
loam,  gravelly  phase.  It  occurs  at  elevations  ranging  from  about 
500  to  over  1,000  feet  above  sea  level.  Drainage  is  good  but  not 
excessive. 

Nearly  all  of  the  area  of  this  phase  is  covered  with  oak,  chestnut 
(blight-killed),  hickory,  birch,  tulip  poplar,  ash,  basswood,  elm,  and 
in  places  hexnlock.    Ferns  are  numerous  in  the  densely  wooded  areas. 

The  principal  use  of  this  soil  at  present  is  for  forestry  and  pasture. 
Areas  from  which  the  timber  and  stones  have  been  removed  suffi- 
ciently for  cultivation  have  been  classed  with  the  gravelly  phase.  A 
considerable  part  of  this  land  as  it  now  stands  is  capable  of  being  so 
cleared  and  would  make  fine  fruit  land.  A  large  part  of  it,  however, 
is  giving  better  returns  at  present  in  forest  than  it  would  in  cultiva- 
tion, for  the  slopes  are  too  steep  in  most  places  for  successful  cultiva- 
tion and  should  not  be  cleared. 

OUmcester  loam,  gravelly  phase}^ — The  Gloucester  loam,  gravelly 
phase,  is  very  similar  to  the  Gloucester  loam,  stony  phase,  except 
that  it  contains  fewer  stones,  and  most  of  these  have  been  removed 
and  placed  in  piles  in  the  fence  corners  and  along  the  edges  of  fields. 
These  are  for  the  most  part  of  gneiss.     Regardless  of  the  fact  that 

*  This  aofl  li  reaDy  a  distinct  soil  type,  the  Gloaoester  stony  loam,  but  In  tliis  area  it  Ls  mapped  as  a 
iftOQy  phase  of  tba  Oloooester  loam,  in  order  to  reduce  as  far  as  possible  the  number  of  colors  on  the  soil 


**Tlili  SOU  li  really  a  distinct  type,  the  Gloucester  gravelly  loam,  but  in  this  area  it  is  mappotl  as  a 
9»veUy  phan  of  the  Qlouooster  loam,  in  order  to  reduce  as  far  as  practicable  the  number  of  colors  oa 
tbaioUmaD. 
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lai^«  quantities  of  stone  hftve  been  removed  in  most  places,  the  con- 
tent is  still  large.  The  surfaoe  soil  differs  from  that  of  the  stony 
phase  in  thut  the  brown  upper  layer  a  deeper,  being  usuully  6  to  10 
inches  deep.  This  is  due  to  the  fact  that  it  has  been  cultivated 
and  reworked  into  a  deeper  lower  lajer  by  the  plowing  in  of  vege- 
table matter,  whereas  the  atony  soil  is  not  cultivated  at  all.  A  con- 
siderable part  of  the  fine  earth  contains  gritty  material  in  such 
quantities  that  it  seems  upon  superficial  examination  much  like  a 
sandy  loam. 
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some  small  patches  of  loamy  sand  and  fine  sand  included  with  the 
t7}>e  as  mapped,  as  in  the  area  about  1)  miles  northeast  of  Westfield. 
rhe  gravel  consists  of  reddish  sandstone  and  shale,  together  with  some 
^eis8|  trap  rock,  and  quartzite.  This  soil  appears  to  contain  more 
material  derived  from  trap  rocks  than  does  the  Wethersficld  gravelly 
loam. 

The  type  is  developed  on  a  terminal  moraine  and  has  a  rollin^i;  hum- 
mocky  topography.  It  occurs  chiefly  in  the  vicinity  of  Summit.  It 
is  well  drained. 

Much  of  the  type  is  covered  with  forest  of  oaks,  hickory,  and  dead 
diestnut.  It  is  not  extensive,  neither  is  it  important  in  the  agricul- 
ture of  the  area,  since  most  of  it  is  either  being  used  as  building  sites 
or  held  for  sale  for  that  purpose.  Where  fanned  it  is  used  for  the 
MUne  crops  as  the  Wethersficld  gravelly  loam,  and  the  yields  are 
Gfcbout  the  same. 

WETHERSnELD  GRAVELLY   LOAM. 

The  Wethersficld  gravelly  loam  is  an  Indian-red  to  dark  reddish 
brown  loam,  about  6  to  10  inches  deep,  overlying  Indian-red  friable 
day  loam  to  clay,  which  becomes  stiffer  and  of  a  deej)er  chocolate 
red  color  at  depths  of  about  30  inches.  In  many  pluces  it  contains 
tnuch  grit,  particularly  in  the  subsoil.  It  also  contains  largo  quan- 
tities of  reddish  sandstone  gravel  and  cobblestones  and  shale  frag- 
ments, and  in  most  places  some  trap  rock  and  gneiss  gravel  as  well.  In 
some  locations,  as  in  the  area  on  the  high  ridge  about  2  miles  north  of 
Westfield,  there  are  many  large  bowlders  of  trap  rock  and  gneiss. 
3u(^  stony  areas  are  shown  on  the  map  by  stone  symbols.  At 
Mountainside,  east  of  Plainfield,  and  elsewhere  the  tops  and  the 
ower  slopes  of  the  ridges  consist  of  sandy  loam  and  fine  sandy  loam, 
)ut  these  have  been  included  with  this  type  owing  to  their  small 
icreage.  In  small  local  depressions  the  lower  subsoil  is  mottled  gray 
md  yellow,  but  these  areas  are  small  and  few  in  number. 

The  type  has  been  mapped  on  the  moraines  along  the  eastern 
>order  of  the  aret  beginning  just  south  of  Summit  and  extending 
o  Metuchen.  It  has  a  hummocky,  ridgy,  or  rolling  topography. 
Sxcept  in  the  small  depressions  it  is  well  drained. 

The  greater  part  of  this  type  has  been  cleared  of  the  original  hard- 
rood  forest  and  is  either  under  cultivation  or  in  use  for  building  sites. 
rhe  town  of  Westfield  is  located  on  it,  as  also  are  many  smaller 
owns.  Where  farmed  the  usual  farm  crops  of  cx)rn,  oats,  wlioat,  rye, 
md  hay  are  grown.  Truck  or  market-garden  crops,  such  as  tomatoes, 
^bbage,  onions,  and  Irish  iM)tjitoes,  are  grown  to  a  considerable 
sxtent.  Several  large  dairy  fanns  are  on  the  type.  The  yields  of 
^rops  are  good,  and  the  fertilizer  and  tillage  methods  are  similar  to 
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those  practiced  on  the  other  well-drained  loam  soils  of  the  area.  Its 
value  at  the  present  time  ranges  from  about  $80  to  $125  an  acre  in 
the  strictly  farmii^  dLstricte,  but  much  of  the  land  lying  within  the 
suburban  zone  of  New  York  City  is  held  at  much  higher  prices. 


The  Clyde  loam  consists  of  a  dark-colored  or  black  mucky  loam 
to  silty  loam,  underlain  at  depths  varying  from  about  7  to  30  inches, 
usually  at  about  10  inches,  by  a  gray,  black,  or  mottled  grayish  and 
yellowish  or  brownish  heavy  silty  clay,  which  becomes  stiffer  below. 
In  places  the  lower  subsoil  is  a  gray  or  ^^eenish-gray  loamy  sand  or 
Band.  This  type,  as  mapped,  contains  many  variations.  In  places 
the  clay  layer  is  not  present,  the  black  surfaoe  soil  being  underlain 
^y  gft^y  or  mottled  t^ay  and  yellow  sand  mr  loamy  sand.  In  oihtt 
places  the  clay  is  so  stilT  that  one  can  hardly  bore  into  it,  and  oft«o 
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WniPPANY  8ILTY  CLAY  LOAH. 

The  typical  Whippany  silty  day  loam  consists  of  gray  or  brownish- 
gray  to  grayish-brown  silty  clay  loam  about  6  to  10  inches  deep,  over- 
lying mottled  yellow  and  gray  or  bluish-gray  heavy,  plastic  clay,  which 
passes  at  depths  ranging  from  about  24  to  30  inches  into  a  tough, 
dull  Indian-red  clay  pan  which  is  faintly  mottled  in  places  with  blue 
and  yellow.  The  clay  pan  is  so  tough  and  stiff  that  it  is  nctirly  im- 
possible to  bore  into  it  more  than  an  inch  or  two  without  pulling  the 
auger  out.  It  is  usually  dry  even  when  the  surface  is  saturated  with 
water.  The  higher  parts  are  not  so  poorly  drained,  and  differ  from 
the  typical  soil  in  consisting  of  a  gray-brown  or  light-brown  silt  loam 
to  a  depth  of  about  8  inches,  underlain  by  mottled  yellow  and  gray 
silty  clay  which  becomes  stiffer  with  depth.  The  clay  pan  is  reached 
at  about  the  same  depth  as  in  the  typical  soil.  In  places,  as  north 
of  Hanover  Neck  and  south  of  Whi|>pany,  this  variation  is  located 
on  high,  flat  areas  or  on  poorly  drained  hillsides.  In  some  included 
areas  the  lower  subsoil  is  sandy,  but  these  areas  are  very  small  and 
lie  near  areas  of  Merrimac  sandy  loam  or  fine  sandy  loam.  North- 
east of  Stelton  and  at  Clyde  station  the  areas  mapped  as  Whip- 
pany silty  clay  loam  consist  of  material  derived  from  deposits  of  the 
Coastal  Plain.  These  have  the  stime  general  characteristics  as  the 
typical  soil,  except  that  the  surface  soil  is  a  silt  loam.  Mere  some 
Pensauken  gravel  is  seen.  In  other  sections  some  trap  rock,  gneiss, 
sandstone,  and  even  shale  gravel  and  cobblestones  are  not  uncommon. 

The  Whippany  silty  clay  loam  typically  is  a  jxlacial-lake  soil  and 
has  been  mapped  in  the  poorly  drained  parts  of  the  old  Glacjial  Lake 
Passaic  in  the  northeastern  quarter  of  the  area,  as  well  as  in  poorly 
drained  places  in  the  southeastern  part,  wh(M*e  either  old  lakes  or 
large  glacial  streams  once  existed.  The  larjrest  areas  were  mapped 
south  and  east  of  the  reservoir  near  Boonton,  near  Hanover  Neck, 
Hanover,  Whippjiny,  Chatham,  Madison,  in  the  Great  Swamp  near 
Plea.sant  Plains,  south  of  Stirling  along  the  flats  bordering  the  bot- 
toms of  the  Passaic  River,  and  in  smaller  bodies  in  this  same  general 
region.  It  is  a  low-lying  swampy  soil,  much  of  it  being  under  water 
during  parts  of  the  year.  Some  better-drained  jireas  occur  on  higher 
elevations  along  the  sid(»s  of  liills  or  even  mountains,  l)iit  all  areas  are 
everywhere  poorly  drained. 

The  type  is  covered  for  the  most  part  with  pin  oak,  elm,  hickory, 
maple,  birch,  alder,  and  hazel.  In  many  open  places  a  marsh  type 
of  vegetation  is  found.  The  ch^ared  arejis  are  used  chiefly  for  pas- 
ture. In  places  where  the  draintige  is  naturally  better  or  where  it 
has  been  improved  artificially,  com,  hay,  and  truck  crops,  such  as 
cabbage  and  tomatoes,  are  i)roduced.  In  most  cases  these  crops  did 
not  appear,  at  the  time  of  the  survey,  to  be  thriving. 


4M'      nsLD  oraBAnovg  or  -Vks  Btissia  or  aoiea,  inft.     - 

Idud  of  this  type  in  or  near  the  nibnrben  tBstxiata  of  New  t<A  t0 
held  At  rftther  high  pnoee;  ebewhare  it  is  ft  soil  of  moderate  valoe. 

^le  table  below  gives  the  results  of  t""^*"''M<'  analyses  of  bMo^ 
plea  of  the  soil,  snbsuzf  see,  and  sabaoil  of  the  type; 


jsa  ?3r  nssr 


'SEf   ■«• 


HBIBIIUO  MAMOT  LOAM. 


The  Merrimac  sandy  loam  consists  of  brown  sandy  loam,  imderiaiiL 
at  about  8  to  12  inches  by  yellow  or  yellowish-brown  sandy  loam, 
which  becomes  lighter  in  texture  below,  grading  in  places  into  yellow- 
ish-brown light  loamy  sand  or  sand  at  about  30  inches.  The  subsoiL 
has  a  reddish  cast  in  some  areas.  In  places  small  areas  of  sand,  loamy 
sand,  and  coarse  loamy  sand  are  included  with  the  type.  Soma 
areas  included  contain  so  much  gravel  that  t^y  really  constitute  » 
gravelly  phase  of  the  type,  but  some  of  these  are  not  large  enough 
to  be  shown  on  the  map  by  the  use  of  the  gravel  symbol.  Netr 
Green  Vill^e  and  in  a  few  other  places  in  the  same  general  locality 
the  areas  mapped  as  sandy  loam  contain  a  number  of  small  depm- 
sions  of  Muck,  Clyde  loam,  and  Whippany  silt  loam. 

The  Merrimac  sandy  loam  is  devdoped  on  stratified  wash  from 
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yields  of  the  general  farm  cropsi  as  well  as  of  vegetables,  are 
The  fertilization  and  tillage  methods  are  the  same  as 
described  in  the  chapter  on  agriculture.  The  truck  crops  are 
iLS^zed  more  highly  than  the  general  farm  crops.  Many  of  tho 
^kc^srs  or  market  gardeners  apply  about  8  tons  of  stable  manure 
fi^csre.  When  commercial  fertilizers  are  used,  these  crops  receive 
t.-c:>  600  pounds  per  acre.  Many  use  both  manure  and  fertilizer. 
«t>>c=»ut  manure  and  fertilizer  heavy  yields  are  not  expected. 
*h.^  value  of  this  land  is  difficult  to  estimate,  for  much  of  it  is 
.exr  located  near  rather  large  industrial  towns  or  in  the  commut- 
B^<;tions^  and  as  a  result  the  land  often  brings  a  very  high  price. 
y^  ^^oes  it  can  be  purchased  at  S75  to  $125  an  acre, 
'b^^  productiveness  of  this  soil  would  be  improved  by  growing  and 
s^i^onally  plowing  under  such  humus-supplying  crops  as  rye,  vetch, 
I  ^^x-ixnson  clover. 

'^^^»^mac  sandy  loam,  gravelly  phase.^^ — The  Merrimac  sandy  loam, 

e,v^liy  phase,  is  brown  sandy  loam  passing  beneath  into  yellowish- 

tdtrxx  or  light-brown  sandy  loam  with  sandy  strata  below,  which 

ije  encountered  in  places  within  the  3-foot  section.    Both  soil  and 

sobeoil  contain  waterworn  gravel,  consisting  for  the  most  part  of 

gneisB  and  trap  rock,  along  with  some  sandstone,  quartz,  and  quartz- 

tte.    Some  of  the  sandstone  is  Indian-red  and  of  Triassic  origin,  and 

in  places  small  areas  of  Dunellen  gravelly  sandy  loam  have  been 

included.   There  are  also  some  included  areas  of  sand.    In  places  the 

subsoil  is  slightly  reddish. 

The  phase  is  associated  with  the  typical  Mcrrlinac  sandy  loam, 
but  much  of  it  occurs  on  higher  knobs,  ridges,  or  hills.  It  is  well 
^ned.  In- places  where  the  gravel  deposits  are  exceptionally  deep, 
c^ps  sometimes  suffer  in  dry  seasons  from  lack  of  moisture. 

The  phase  is  practically  all  cleared  and  is  used  in  the  same  way  as 
the  Merrimac  sandy  loam.  Some  very  fine  orchards  are  established 
on  it  It  seems  to  be  better  suited  to  f  i*uit,  especially  pea<;hes,  than 
^  typical  sandy  loam,  probably  because  it  o(;cupies  a  higher  posi- 
tion and  has  better  air  drainage  and  greater  freedom  from  unseason- 
*We  frosts.  There  is  othenvise  very  little  difference  in  the  value  of 
the  typical  soil  and  the  gravelly  phase  for  farming  purposes.  City 
'^sidents,  who  often  purchase  tracts  of  these  soils,  seem  to  prefer  the 
Iiiore  hilly  land,  and  for  this  reason  the  gravelly  land  often  brings 
^her  prices  than  that  gravel  free. 

"The  Boll  Js  reaUy  a  dlstbict  soil  tyi>e,  the  Llerrimao  gravelly  .s:m(ly  loam,  but  in  this  iiroa  it  is 
IS  a  gravdly  phase  of  tho  Merrimac  sandy  loam.  In  order  to  reduce  as  far  as  practicable  the 
of  eolon  on  Um  Mil  map. 


7i. 
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MSRBIMAO  VDIB  BANST  LOAM. 

The  Merriinac  fine  sandy  loam  consists  (^  brovn  fine  sandy  loam, 
rather  heavy  in  places,  about  8  to  12  inches  deep,  overlying  l^ht- 
brown  or  yellowish-brown  fine  sandy  loam,  which  grades  in  the 
lower  subsoil  into  coarse  material,  su(di  as  aandy  loam,  loamy  sand, 
or  a  mixture  of  coarse  sand  and  graveL  Tliere  is  a  reddish  cast  in 
the  subsoil  of  some  areas.  In  places,  as  at  B^-keley  Heights,  this 
type  caps  hills  of  red  shale,  and  here  the  lower  subsoil  in  places 
contains  fragments  of  red  shale  and  is  undoubtedly  residual  in  origin. 

About  1)  miles  south  of  Moiristown,  on  the  other  side  of  tho  trap 
mountain  ridge,  an  area  of  Montalto  fine  sandy  loam  has  been 
included  with  this  type  because  of  its  small  extent.  This  included 
area  consists  of  a  brown  fine  sandy  loam,  about  10  inches  deep, 
overlying  reddish-brown  fine  sandy  loam,  which  passes  at  about  30 
inches  into  a  redder  loamy  fine  sand.  Some  small  angular  fragments 
of  basalt  are  on  the  surface  and  in  the  soil  section. 

The  Merrimac  fine  sandy  loam  is  found  in  the  old  lake  regions  and 
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much  grit.  In  nearly  all  places  the  extreme  lower  subsoil  is  more 
sandy  and  friable  than  the  upper  subsoil  and  it  varies  from  yellowish- 
brown  sandy  loam  to  coarse  sand,  with  a  reddish  cast  here  and  there. 
Some  gravel,  consisting  for  the  most  part  of  gneiss,  is  present  in  many 
places.  The  area  mapped  south  of  Wharton  is  a  silt  loam,  and  rep- 
iMenta  an  induaion,  not  separated  on  account  of  the  small  extent 
of  that  type. 

The  Merrimac  loam  occurs  in  the  same  general  region  as  the  other 
Herrijnac  soils,  and  has  a  rather  small  total  area.  Some  of  the  more 
important  areas  are  on  the  terraces  along  the  Kockaway  River  east 
of  Silver  Liake,  southeast  of  Morris  town,  southwest  of  New  Provi- 
doDce,  and  near  Hanover  Neck.  Typically,  it  occurs  on  flat  terraces. 
It  is  well  drained. 

Most  of  this  type  is  cleared  and  farmed,  being  used  chiefly  for  the 
production  of  the  general  farm  crops.  It  is  not  as  difficult  to  plow 
or  cultivate  as  its  gravelly  phase,  and  has  a  slightly  higher  value  as 
futa  land.  Generally  the  cultivation  is  efficient,  good  rotations  are 
pncticed,  and  some  fertilizer  is  used.  Rather  liberal  additions  either 
of  manure  or  fertilizers  are  essential  for  the  production  of  good  crops. 
'Rie  growing  of  legumes,  such  as  soy  beans  and  clover,  may  be  ex- 
pected to  improve  the  soil,  especially  when  a  crop  is  plowed  under 
occasionally. 

Umimac  loam,  gravelly  fliase}^ — The  Mernmac  loam,  gravelly 
phase  (or  Merrimac  gravelly  loam),  is  a  brown  gritty  loam  passing 
uito  a  subsoil  of  similar  color  and  texture  and  then  into  light-brown 
gritty  loam,  vrith  yellowish-brown  gritty  clay,  sandy  clay,  or  clay 
loam  below  depths  of  about  2  feet.  The  lower  subsoil  in  many  places 
18  an  orange-colored  sandy  loam,  coarse  sandy  loam,  loamy  sand,  or 
ooaise  loamy  sand.  In  places  the  subsoil  is  reddish.  The  surface 
soil  varies  in  depth  from  about  6  to  10  inches.  Scattered  over  the 
s^ace  and  through  the  soil  section  are  largo  quantities  of  gravel 
Md  cobblestones  of  gneiss,  with  some  of  trap  rock,  quartzite,  sand- 
^^,  and  other  rocks. 

The  Merrimac  loam,  gravelly  phase,  occurs  in  the  same  general 
'^ns  as  the  other  Merrimac  soils,  mainly  along  the  streams  which 
^^  either  through  the  glacial-till  sections  or  out  of  these  sections. 
Iii  the  latter  case  the  phase  has  been  mapped  on  the  outwasli  {>lains 
^Qth  and  west  of  the  moraine.  Large,  im])ortant  areas  were  mapped 
Dear  Budd  Lake,  Ledgewood,  and  here  and  there  along  tlic  llock- 
«Wajr,  Passaic,  and  Whippany  Rivers.  The  largest  body  lies  near 
T^onris  Plains.  As  a  rule  the  toj>ography  is  nearly  flat,  though  some 
areas  occupy  small  hills  and  knolls.     The  drainage  is  adequate. 

I'Tbis  soil  is  reoUy  %  distinct  soil  type,  thv  Mcrriimic  gnivelly  luaui,  but  in  tliis  urea  it  is  mapiKtl  as 
■IfSfiBny  plUM  el  tiM  liMriiiifto  kwni  in  order  to  reduce  as  far  as  practicable  tlie  numbor  of  colors  on  tbe 


SOIL  SURVEY  OF  THE  BEBNABDSYILUS  AREA,  NEW  JERSEY.       441 

Irish  potatoes,  tomatoes,  beans,  peas,  cabbage,  beets,  asparagus, 
and  other  truick.  crops  are  grown  on  land  of  this  type.  In  places 
wheat,  oats,  rye,  buckwheat,  corn,  and  timothy  and  clover  hay  are 
ixnportant.  The  yields,  methods  of  handling,  and  fertilization  are 
very  similar  to  those  on  the  Merrimac  sandy  loam.  liowever,  many 
of  the  farmers  on  this  type  do  not  manage  their  farjns  as  carefully 
as  those  in  most  of  the  better  farming  sections  in  the  area. 

Most  of  the  land  is  being  cut  up  into  building  lots  and  is  held  at 
high  prices,  and  many  of  the  small  tracts  now  fanned  are  rented, 
pending  their  sale  as  building  sites. 

The  table  below  gives  the  results  of  mechanical  analyses  of  sam- 
ples of  the  soil,  subsurface,  and  subsoil  of  the  type: 

Mechanical  analyses  of  Dunell^n  sandy  loam. 


NimilMf. 

Description. 

Fine 
gravel. 

Coarse 

sand. 

Per  cent. 
15.8 
17.1 
10.8 

Medium 
sand. 

Fine 
saud. 

Percent, 

32.1 

3S.8 

Very  flue 
sand. 

snt. 

Clay. 

iTnm.. 

Soil 

Percent. 

2.8 
4.7 
4.0 

PercerA, 
14.4 
15.2 
10.7 

Percent. 

10.7 

7.5 

7.0 

Per  cent. 

10.1 

14.0 

0.4 

Percent. 
7.3 

170092           .  .     . 

SubHurfiice.. 
SubsoU 

8.5 

iTons 

6.4 

DUNELLEN   LOAM. 


The  foirface  soil  of  the  Dunellen  loam  is  a  brown  loam  with  an 
average  depth  of  8  or  10  inches.  The  subsoil  is  a  dark  reddish  bro^vn 
loam  which  grades  at  depths  ranging  from  about  15  to  22  inches  into 
Indian-red  or  dark  reddish  brown  friable  clay,  and  this  usually 
passes  into  sandy  loam,  coarse  sandy  loam,  or  other  material  more 
friable  than  the  upper  subsoil,  at  depths  of  about  30  inches.  In 
places  the  subsoil  has  a  more  yellowish  brown  color,  with  only  a 
slight  reddish  cast,  the  color  becoming  more  reddish  below.  Con- 
siderable small  rounded  gravel,  consisting  mainly  of  red  sandstone, 
though  some  of  it  is  composed  of  gneLss  and  trap  rocks,  is  found  in 
places  on  the  surface  and  through  the  3-foot  section.  Where  the 
gravel  occurs  in  abundance  it  has  been  shown  on  the  soil  map  by 
gravel  symbols.  In  places,  as  in  the  area  about  2  miles  south  of 
Plainfield,  the  soil  at  the  immediate  surface  consists  of  dark  reddish 
brown  loam  and  below  this  at  about  10  inches  of  reddish-brown  loam, 
this  grading  into  Indian-red  sandy  clay  at  about  30  inches.  In  a  few 
places,  in  positions  somewhat  lower  than  common,  the  subsoil  shows 
some  yellow  mottling.  Here  the  soil  represents  a  gradation  between 
the  Whippany  and  the  Dunellen  loam. 

Included  with  this  type,  as  mapped,  are  some  areas  derived  from 
deposits  of  the  Coastal  Plain  region.  Important  areas  of  this  varia- 
tion are  mapped  south  of  Stelton  and  in  the  vicinity  of  Clyde.  This 
material  is  a  dark  reddish  brown  loam,  8  to  IQ  inches  deep,  overly- 
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ing  friable  Indian-red  clay.  Some  rounded  quartz  gravel  is  present 
■from  the  surface  down.  This  gravel  comes  from  the  Pensauken 
formation. 

The  Dunellen  loam  occurs  in  broad  belts  in  the  general  vianity  d 
Plainfield,  Scotch  Plains,  Metuchen,  Bound  Brook,  and  Somerville, 
Other  smaller  areas  are  located  south  of  Weetfield,  near  Clyde,  Stel- 
ton,  and  Mountainside,  and  in  other  places  in  the  southeastern  and 
east-central  parts  of  the  Bernardsville  area.  Its  topography  is  flat  to 
gently  rolling,  and  its  elevation  ranges  from  100  to  2S0  feet  abore 
sea  level.     As  a  whole  it  is  a  well-drained,  productive  soil. 

The  type  has  nearly  ail  been  cleared.    Like  the  sandy  loam  soil  of 
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CHESTER   LOAH. 

he  Chester  loam  consists  of  a  brown  to  light-brown,  friable, 
by  loam,  8  to  12  inches  deep,  overlying  a  yellow,  friable,  gritty 
'  subsoil.    In  places  the  subsoil  has  a  reddish  cast,  but  this  is 

typical.  The  grit  is  derived  from  gneiss  fragments,  which  are 
;ent  in  all  stages  of  decay.  Mica  flakes  and  white  feldspathic 
/icles  also  occur  here  and  there.  Two  narrow  patches  just  west 
he  Chester  station  at  the  foot  of  a  slope,  included  with  this  soil 
he  xnap,  consist  of  a  brown  sandy  loam  with  a  yellowish-brown 
iy  clay  subsoil.     Near  areas  of  the  swampy  Clyde  soils,  and  in  a 

other  low  places,  the  lower  subsoil  is  pale  yellow  in  color  and 
e  compact  than  typical.    The  parent  rock  is  generally  several 

below  the  surface,  but  lies  within  the  3-foot  section  in  a  few 

GS. 

he  Chester  loam  occurs  in  the  west-central  part  of  the  area, 
ortant  tracts  are  mapped  near  Chester  and  Mendham,  and 
veen  Calais  and  Ironia.  The  type  has  a  gently  rolUng  topography, 
h.  flatter  than  that  of  the  stony  and  gravelly  phases.  Usually 
ccupies  the  flatter  tops  of  hills  rising  to  an  elevation  of  about 

feet  above  sea  level.     Except  in  local  depressions,  the  type  is 

drained. 

he  Chester  loam  is  a  strong,  productive  soil  and  is  nearly  all 
red  of  the  original  timber  growth.  The  same  crops  are  grown  as 
he  more  extensive  gravelly  phase  described  below,  and  the  yields, 
hods  of  handling,  and  the  system  of  fertilization  used  are  like- 
)  very  similar.  The  loam  is  a  little  easier  to  handle,  owing  to 
smaller  content  of  stone  and  gravel  and  to  the  smoother  topog- 
ly.  As  a  consequence,  the  value  is  usually  slightly  higher  than 
imilarly  located  areas  of  the  gravelly  phase. 
Tiester  loam,  stany  phase,^^ — ^The  Chester  loam,  stony  phase,  is  a 
mi  to  light-brown  gritty  loam,  2  or  3  inches  deep,  passing  into 
awish-brown  or  yellow  gritty  loam,  which  grades  below  into  gritty 
aw  clay  loam  or  clay.  It  is  largely  in  forest,  a  fact  which  explains 
shallowness  of  the  brown  surface  layer,  which  under  cultivation 
Bepened  by  plowing.  It  differs  from  the  Chester  loam,  gravelly 
se  (or  Chester  gravelly  loam),  in  having  an  abundance  of  large 
z  fragments  over  the  surface  and  through  the  soil  and  subsoil, 

in  being  more  steeply  sloping.  Some  of  it  has  been  cleared,  the 
er  stones  removed,  and  the  land  put  into  cultivation.  Much  of 
area  mapped  as  the  gravelly  phase  originally  consisted  of  this 
ly  phase. 

rhis  aoil  Is  really  a  distinct  soil  typo,  the  Chester  stony  loam,  but  in  this  area  it  is  mapped  as  a  stony 
of  tlw  Chester  loam,  in  order  to  reduce  a«  far  as  practicable  the  nomber  of  oolors  on  the  S9fl  map. 
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The  Chester  loam,  stony  phase,  occurs  in  the  west-centrni  part  of 
the  area.  It  i^  developed  on  the  steeper  slopes,  and  as  a  rule  has  i 
much  steeper  topography  than  the  typical  Chester  loam  aud  the 
gravelly  phase  of  the  Chester  loam.  It  is  well  drained  and  in  places 
subject  to  erosion,  though  the  many  large  stones  tend  to  prevent 
excessive  washing. 

The  soil  is  not  important  ia  the  agriculture  of  the  area,  owing  to 
its  unfavorable  topography  and  stoniness.  Chestnut  was  an  impo^ 
taut  tree  on  this  soil,  but  Dearly  all  the  trees  have  been  killed  by  the 
blight.  Oaks,  hickory,  maple,  basswood,  and  ash  are  among  the 
species  flourishii^  at  present. 
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occurrence  with  the  typical  Chester  loam  and  the  Chester  loam,  stony 
phase.  All  of  these  Chester  soils  occur  in  the  west-central  part  of 
the  area. 

The  topography  varies  from  gently  rolling  to  rolling.  The  phase 
occupies  high  hills,  ridges,  and  hill  slopes,  at  elevations  ranging  from 
less  than  300  to  over  1,000  feet  above  sea  level. 

The  drainage  is  good.  The  gravel  helps  to  keep  the  soil  porous 
and  to  make  it  absorptive  of  moisture,  and  at  the  same  time  serves 
to  retard  erosion. 

This  soil  is  of  great  importance  both  because  of  its  extent  and  of 
its  agricultural  value.  It  is  nearly  all  under  cultivation.  Tne  orig- 
inal forest  growth  was  sunilar  to  that  on  the  stony  phase  of  the  type. 

The  chief  crops  are  corn,  oats,  wheat,  and  hay  (timothy,  redtop, 
and  red  clover).  In  addition,  rye  and  buckwheat  are  grown  exten- 
sively. Alfalfa  is  grown  on  many  of  the  more  nearly  level  areas  near 
Chester  and  Mendham.  Some  fields  with  a  very  good  stand  of  sweet 
clover  were  seen  during  the  progress  of  the  survey.  A  few  years  ago 
this  soil  was  used  extensively  for  peaches.  At  present  this  industry 
is  less  important,  but  there  are  still  many  large  well-cared-f  or  orchards. 
The  little  village  of  Oldwick  is  in  the  center  of  an  important  orchard 
district. 

Dairying  is  practiced  on  nearly  every  farm.  Practically  all  the 
milk  is  hauled  to  railroad  receiving  stations,  where  it  is  bottled, 
iced,  and  shipped  to  the  larger  markets  for  distribution.  On  a  few 
farms  situated  several  miles  from  a  railroad  some  butter  is  made. 
The  Holstein  blood  predominates  in  the  majority  of  the  dairy  herds. 

Hogs  are  raised  in  sufficient  numbers  to  supply  the  home  with 
pork,  and  only  the  surplus  is  sold.  Chester  White  is  the  most  com- 
mon breed  of  hogs.  Many  of  the  ''estate"  farms  make  a  business 
of  raising  purebred  horses,  cattle,  hogs,  and  chickens.  Poultry  prod- 
ucts form  a  large  source  of  the  income  on  most  of  the  farms.  Sheep 
are  kept  on  some,  but  the  fear  of  loss  as  a  result  of  depredations  by 
dogs  tends  to  prevent  an  increase  in  the  number  of  flocks. 

Wheat  yields  range  from  about  15  to  25  bushels  per  acre,  averag- 
ing about  18  bushels;  corn  averages  about  40  bushels;  oats,  25  to 
30  bushels;  timothy  and  red  clover,  from  1  to  1}  tons;  and  alfalfa,  in 
several  cuttings,  about  5  tons  per  acre. 

The  main  crops  are  grown  in  rotation.  The  most  common  scheme 
of  crop  succession  is  a  five-year  rotation,  as  follows;  Com,  oats,  and 
wheat  (or  rye),  followed  by  timothy  and  red  clover  for  two  years. 
The  timothy  seed  is  sown  in  the  fall,  and  the  red  clover  is  broad- 
casted over  this  with  a  wheelbarrow  broadcaster  in  the  spring. 
Alfalfa  is  sown  either  with  wheat  or  rye  late  in  August  or  with  oats 
early  in  the  spring.  Very  few  inoculate  for  alfalfa,  which  probably 
accounts  for  reported  failures  to  get  a  satisfactory  stand  on  land  that 
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has  not  grown  the  crop  before.  Alfalfa  is  usually  allowed  to  oceap^ 
the  land  for  four  or  five  years  before  It  is  displaced  by  anoUur 
crop. 

Reapers  and  binders,  mowers,  manure  spreaders,  two-horse  turn- 
ing plows,  three-horse  or  four^horse  sulky  plows,  drills,  and  manj 
different  types  of  harrows  are  found  on  nearly  every  farm.  An  in- 
creasing number  of  farmers  are  building  silos  and  purchasing  small 
tractors,  hay  loaders,  com  cutters,  and  reapers  and  binders. 

Both  stable  manure  and  commercial  fertilizers  are  used  on  land  of 
this  type.  The  prevaiUng  practice  is  to  put  all  the  stable  manure  on 
the  sod  before  plowing  for  com.  The  small  grains  receive  from  200 
to  600  pounds  per  acre  of  fertilizer,  applied  with  the  drill  at  time  vi 
seeding.  Wheat  usually  receives  slightly  more  than  the  other  grains. 
The  prevailing  brand  used  before  the  European  war  caused  a  short- 
age of  potash  was  a  2-8-10  mixture.  Eish-scrap  fertilizers  are  fre- 
quently employed. 

The  price  of  this  land  in  many  places  greatly  exceeds  its  agricul- 
tural value,  owing  to  the  demand  for  it  for  summer  or  country  homw 
by  city  people  who  give  greater  consideration  to  location  and  land- 
scape features  than  they  do  to  agricultural  value.  Consequently 
the  land  in  this  region  is  held  at  $250  to  >1,000  an  acre."  In  other 
places  the  soil  can  be  bought  for  $50  to  $100  an  acre,  depending  upon 

TnnrlrAf,.   irnnA  mnHa.  tnnncminTiir.   atjitA  nt  tartiMtv    knil 
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of  the  type  occur  near  Peapack,  Gladstone,  and  Pottersville, 
tad  a^3iithwest  of  Ralston.  It  has  a  gently  sloping  topography  and 
IB  everyvhere  well  drained. 

Tb.e  Hagerstown  silt  loam  is  of  small  extent  and,  therefore,  of  little 
importance  in  the  agriculture  of  the  Bernardsville  area,   notwith- 
standing its  productiveness.     It  is  all  cleared  and  under  cultivation, 
and  considered  one  of  the  strongest  and  best  soils  in  the  area  for 
the  general  farm  crops.    A  large  proportion  of  it  is  seeded  to  alfalfa. 
Omp  yields  in  general  are  somewhat  higher  than  those  obtained  on 
the  neighboring  Chester  soils.    The  soil  is  easily  handled  and  well 
i^pted  to  the  use  of  all  modem  farm  machinery.     It  is  fertilized 
the  same  as  the  Chester  soils.     Dairying  is  relatively  important  on 
the  Hagerstown  areas. 

^Riis  type  has  a  higher  value  for  farming  than  the  associated  soils, 
bnt  since  there  are  very  few  farms,  if  any,  that  are  situated  wholly 
on  it,  no  accurate  statement  of  its  selling  value  can  be  made. 


IfONTALTO   8TONT  LOAM. 


^he  fine-earth  surface  soil  of  the  Montalto  stony  loam  is  a  brown 
•*     silt  loam  about  6  to  8  inches  deep.    The  sul)soil  typimlly  is  a  bn)wn- 
*^yeDow  silty  clay  to  clay,  which  grades  below  into  nMiilisli  yellow 
^'^erately  friable  to  rather  stiff  clay,  but  in  places  is  nMldish  >'««lli»w 
^''dull  red.     It  is  not  so  stiff  as  the  red  clay  siil)s(»il  of  tlm  <  Vril  soils 
.    the  Piedmont  region  of  the  south.     Mixed  with  tin*  liniT  iiialnial 
^  ^H  abundance  of  stone,  consisting  almost  wholly  of  Imiuilt..     Thi^ 
^^J^ important  exception  to  this  is  the  body  rriapiMMl   in   IIm«  ;ionlh 
.^t comer  of  the  area,  just  south  of  Xeshanir,  whfM-i>  tin*  i-lniifi  ntn 
^^B  of  diabase. 

,  -Clie  type  occurs  with  the  other  mcinlx^rs  of  iIh'  Monhillit  ■..* nm  n\\ 
^^  Watchung  and  Sourland  Mountains,  ll  tni:ii\nr\,  nn  n  mli ,  ilii> 
^^t^er  and  steeper  slopes  and  is  well  draini'd. 

Nearly  all  of  it  is  in  forest,  mainly  hirkory,  ifmplf,  dfij/wKiil,  Im  -i 

^^VmI,  chestnut  oak,  and  in  a  few  plur4'>^  rjulm,     Ahfuii  iIm'-  niily   n.m 

^^^^^^^le  of  the  soil,  aside  from  forestry,  i-;  for   )«iii.liirc::      Mhi  h  nt  it, 

"^Wever,  owing  to  its  steep  topo^'ruj>)jy,  ih'mJd  uI/zhv.'  Im    I'lii   i»» 

lOteat;  a  part  of  it  could  beconv(;rt(;d  iriti#  hlhihli    lund  !•/  m  nm^  nt^i 

^  larger  stones.     Som<^  land  that.  \r.i,-  l/'-'o  un\ti»r/it\  nt  ilu     -mv  )• 
^pped  as  the  gravelly  loam  of  the-  v-ri'v 


ifo».7A;7'/  '.^A  vK;.i  /  i^it  14 


The  Montalto  gravfrily  Joam  "fiti.^    '^f  »*l/'i'i»  'i  »**  ••  m.'  \>*    >,t  Im'i    m 
silt  loam,  underl^ir:  Ly  a  ri'*y-\jr*'f'h    l/f/v.  r  .  i,  ,>,)',  n^  »»i   iiiMi  ), 
yellow  to  yeJlow>:.-r»:'^i  r;.'/',^:-:.*'./ /:  ;;'/.»      .•  /  ' ;«  /      '/ *i*    /imJ'UmI 
jg  very  graveiiy  fro:/*  •.;.«:  -!«*;:' <i":  ';s>.  r.,  '.•»:  //„  .* .  "nt  *  •<»•/  'tl  hni. 
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gained  basalt.  In  places  gravel  constitutes  fully  60  per  cent  of  the 
soil  muss.  The  area  mapped  west  of  Oldwick  and  a  few  small  patches 
inapited  ekcwh^re  are  derived  from  a  course-grained  diabase,  contain 
considerable  gritty  material,  and  are  known  locally  as  "  mountain  ^riit 
land."  In  some  places  there  are  still  a  few  very  large  fragments  of 
the  parent  rock  in  the  fields.  This  soil  has  been  derived  from  the 
underlying  trtip  rock,  except  in  those  areas  mapped  at  the  foot  of  the 
st«ej)  slopes,  where  much  of  the  material  is  of  coUuvial  origin. 

The  Ini-gcst  areas  of  this  tyjw  are  those  on  the  Watchung  Mountain 
and  on  a  lull  just  west  of  Oldwick.  The  topography  ia  not  as  st«ep  as 
that  of  the  Montalto  stony  loam,  nor  is  it  as  gently  sloping  as  that 
of  the  Montalto  silt  loam.  On  top  of  the  hills  it  is  rolling  to  gently 
rolling.  A.S  a  whole  the  drainage  is  good,  but  there  are  a  few  spots 
near  areas  of  the  Watcliung  silty  clay  loom  where  the  drainage  ia 
imperfect. 

The  typo  is  an  important  soil  in  the  agriculture  of  the  area,  and  at 
some  time  it  has  nearly  all  been  cleared  and  farmed.  In  some  sec- 
tions many  of  the  old  farms  have  been  allowed  to  revert  to  forest, 
but  much  of  the  land  is  at  present  farmed.  The  mun  crops  are  con, 
oats,  wheat,  rye,  buckwheat,  and  hay.  There  are  many  large  peach 
ori'liards  on  the  type,  hut  the  peach  industry  here  is  not  as  important 

na  fr>mi..rK'        Rafnm  tha  Aove<.]nn-mant.  nf  t.hn  InruA  nonz-h   f1iotnr>(ii  In 
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Fio.  1— Flat  Topooraphy  of  the  Penn  Silt  Loam. 
Tlmotbr  and  claw  In  fotcground,  and  lypical  rarm  buOdin^,  with  bay  and  grain  s( 


Fio.  2— Peah  Orchard  and  Hay  Field  on  Penn 
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MONTALTO  8ILT  IiOAM. 


lie  Montalto  silt  loam  is  a  light-brown  or  brown  to  light  reddish 
•wn  silt  loam,  grading  at  depths  ranging  from  6  to  12  inches  into 
dish-yellow  or  reddish-brown  silty  clay  loam,  which  passes  into 
kble  yellowish-red  clay.  In  a  few  places,  especially  where  the  soil 
\  been  derived  from  diabase,  as  south  of  Neshanic  and  west  of  Old- 
;k,  the  soil  contains  xnore  or  less  gritty  particles  of  partly  disinte- 
.ted  rock.  There  are  some  small  fragments  of  trap  rock  in  many 
€68,  particularly  near  areas  of  the  Montalto  gravelly  loam  and 
ny  loam  types.  At  the  foot  of  the  hills  where  this  soil  has  been 
pped  it  is  largely  of  colluvial  origin,  and  grades  into  the  Penn  soils 
ther  down  the  slope.  In  such  places  the  underlying  rock  is  red 
lie  and  the  surface  soil  locally  is  a  loam  instead  of  a  silt  loam. 
The  type,  which  is  associated  with  the  other  Montalto  soils,  occurs 
gently  sloping  or  gently  rolling  to  nearly  flat  areas.  The  drain- 
)  is  good,  except  near  areas  of  the  Watchung  soils,  where  in  places 
!  underdrainage  is  poor. 

Hie  Montalto  silt  loam  is  rather  an  important  soil  in  the  area.  It 
I  been  cleared  and  is  used  chiefly  for  growing  the  general  farm 
ps.  It  is  handled  in  about  the  same  way  as  the  Montalto  gravelly 
m.  It  is  easier  to  cultivate  and  better  suited  to  the  use  of 
iroved  farm  machinery  than  the  latter  type, 
rhe  following  table  gives  the  results  of  mechanical  analyses  of 
Qples  of  the  soil  and  subsoil  of  the  type: 

Medumuxd  analytes  of  Montalto  nit  loam. 


Mambcr. 

Desoiptkn. 

Fine 
gr»v«l. 

Coarse 
sand. 

Medium 
sand. 

Percent. 
1.8 
3.0 

Fine 
sand. 

Very  fine 
sand. 

sut. 

Clay. 

iQ 

SoU 

Percent. 
1.1 
1.5 

Percent. 
3.9 
5.8 

Percent. 
7.4 

lae 

Percent. 
24.7 
23.5 

Percent. 
49.4 
4a5 

Percent. 

11.8 

M 

SabsoU 

15.2 

WATCHUNQ   SILTT  CLAY  LOAM. 


The  Watchung  silty  clay  loam  is  a  gray  to  brownish-gray  silty  clay 
•m,  6  to  10  inches  deep,  passing  into  mottled  yellow  and  gray 
wtic  silty  clay  loam  or  clay,  which  usually  becomes  tougher  and 
►re  plastic  with  depth.  In  places  the  lower  layer  consists  of  an 
pervious  plastic  clay  or  clay  pan,  mottled  with  light  gray  or  bluish- 
^y  and  yellow.  In  other  places,  as  in  the  area  li  miles  south  of 
^ling,  this  lower  stratimi  is  a  dull  Indian-red,  plastic,  tough  clay 
clay  pan  showing  some  gray  mottlings  and  containing  fragments 
^fap  rock.  Locally  the  surface  soil  is  a  shallow,  li^t-brown  silt 
un,  and  the  subsoil  is  a  yellow  clay  which  passes  4]HH|i|St  clay 
ntaining  some  brownish  concretionary  material.  ' 


n  IS 
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and  hay.  Dairying  is  carried  on  in  conjunction  with  the  growing  of 
general  farm  crops.  The  whole  milk  is  sold  and  shipped  to  New  York 
and  other  city  markets.     Some  alfalfa  and  sweet  clover  are  grown. 

Com  ordinarily  yields  35  to  40  bushels  per  acre;  oats,  20  to  40 
bushels;  wheat,  12  to  20  bushels;  and  timothy  and  clover  hay,  about 
1  ton.  Peaches,  apples,  and  pears  all  seem  to  thrive  where  they  re- 
ceive proper  care.  The  type  is  rather  difficult  to  plow  and  cultivate, 
o\nng,to  the  presence  of  large  quantities  of  stone. 

A  large  proportion  of  the  Penn  gravelly  loam  lies  close  to  those 
sections  where  well-kept  country  estates  tend  to  increase  the  price  of 
land.  The  price  in  these  sections  is  often  several  hundred  dollars  an 
acre.  In  other  places  this  soil  can  be  purchased  for  $40  to  $100  an 
acre,  depending  upon  location,  topography,  and  improvements. 

This  is  a  good  soil  espebially  well  suited  to  the  production  of  fruits. 
Sweet  clover  grows  along  all  the  highways,  and  can  be  astablLshed 
in  fields  with  very  httle  trouble.  It  gives  large  yields  of  forage,  and 
improves  the  soil.  When  cattle  have  acquired  a  taste  for  this  hay, 
they  seem  to  do  very  well  on  it. 

PENN   SHALE   LOA.U. 

The  Penn  shale  loam  is  an  Indian-red  silt  loam,  underlain  at  about 
8  to  14  inches  by  a  bright  Indian-red  clay,  both  high  in  content  of 
red  shale  fragments.  The  subsoil  in  nearly  all  places  rests  on  the 
parent  shale  rock  within  the  3-foot  section.  In  places  the  lower  sub- 
soil is  very  friable  as  the  result  of  the  presence  of  partly  decomposed 
shale  material.  The  shale  fragments  vary  in  size  from  very  thin 
plates  to  pieces  an  inch  or  more  in  thickness. 

The  Penn  shale  loam  is  extensive  in  the  southern  half  of  the  area, 
particularly  in  the  southwestern  part.  The  largest  bodies  are  those 
near  Neshaiiic,  Centrevillc,  South  Branch,  Liberty  Comer,  North 
Branch,  Readlngton,  South  Plainficld,  Bedminster,  Lamington,  and 
Stirling.  The  largest  and  most  important  areas  occur  on  the  stee{)er 
slopes  of  the  Raritan  (both  branches),  Dead,  Passaic,  and  Lamington 
Kivers,  Holland  Brook,  Pleasant  Run,  and  other  smaller  streams 
In  a  few  places  it  occupies  the  flat  tops  of  hills.  The  drainage  is  us- 
ually excessive,  especially  on  the  slopes,  and  here,  too,  the  soil  is 
subject  to  much  damage  from  erosion.  Crops  often  suffer  from  lack 
of  moisture  in  dry  seasons. 

The  Penn  shale  loam  is  nearly  all  cleared,  except  in  a  few  places 
where  the  slope  is  steeper  than  common  and  the  parent  rock  is  very 
dose  to  the  surface.  White  oak  and  hickory  predominate  in  most 
of  the  forested  parts;  in  a  few  places  beech  is  abundant.  The  type 
is  used  mainly  for  growing  the  general  farm  crops,  in  conjunction 
with  dairying.  The  cows  as  a  rule  are  pastured  on  adjacent  bottom 
soils. 
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flatter,  more  nearly  level  country  in  the  unglaciated  part  of  the 
Triassic  region.  In  a  few  places  the  surface  is  gently  sloping.  The 
type  is  weU  drained.  In  areas  in  which  the  depth  to  bedrock  is 
shallower  than  ordinary,  crops  are  likely  to  suffer  from  drought. 

The  Penn  silt  loam  is  nearly  all  cleared,  the  existing  forested  areas 
for  the  most  part  consisting  of  5  to  10  acre  tracts  used  for  farm  wood- 
lots.  The  forest  growth  consists  of  red  oak,  white  oak,  chestnut  oak, 
and  other  varieties  of  oak,  hickory,  maple,  ash,  some  walnut,  and 
Baasafras.  The  most  important  crops  are  corn,  oats,  wheat,  timothy 
and  clover  hay,  rye,  and  buckwheat.  (Sec  PI.  XVI,  fig.  1.)  Large 
quantities  of  peaches  are  grown,  though  the  industry  is  less  im- 
portant than  formerly,  the  Penn  soils  not  being  considered  as  good 
for  fruit  production  as  the  Montalto  and  Chester  soils.  Alfalfa, 
steadily  becoming  a  more  popular  erop,  seems  to  do  well.  Vegetables, 
small  fruits,  apples,  pears,  plums,  and  quinces  are  grown  by  most  of 
the  farmers  to  supply  the  home,  and  there  is  usually  a  surplus  for 
sale.  Some  conunercial  orchards  are  located  on  the  type  (PI.  XVI, 
fig.  2).  Dairying  is  the  most  important  industry.  Nearly  every 
farmer  has  from  6  to  20  cows  or  more,  usually  grade  Ilolsteins,  and 
there  are  a  few  purebred  herds.  The  milk  is  hauled  to  the  nearest 
milk  station,  where  it  is  iced  and  shipped  to  near-by  cities.  At  Read- 
ington  there  Is  a  factory  where  the  whole  milk  is  first  put  through  a 
separator;  the  cream  is  sold  to  the  city  markets  and  the  skim  milk  is 
made  into  a  dry  curd  and  shipped  to  factories  for  the  manufacture  of 
such  articles  as  buttons.  A  few  farmers  make  butter  for  town  cus- 
tomers, but  this  is  not  a  common  practice.  Poultry  raising  is  an 
important  business.  It  is  usually  carried  on  more  as  a  side  line,  but 
a  few  farmers  make  this  their  main  business.  Hogs  are  raised  on 
nearly  every  farm,  but  not  many  produce  more  pork  than  is  sufficient 
to  supply  home  needs. 

A  considerable  part  of  this  type  has  been  under  cultivation  for  100 
to  160  years,  and  as  far  as  ascertained  the  yields  are  as  large  as  they 
ever  were.  The  yield  of  wheat  ranges  from  15  to  25  bushels  per  acre, 
with  an  average  of  about  18  bushels.  Oats  average  between  30  and 
35  bushels,  and  hay  1  to  1 J  tons  per  acre. 

The  crops  are  grown  by  nearly  all  fanners  in  rotations.  Corn  is 
followed  by  oats  and  oats  by  wheat  or  rye.  Timothy  is  seeded  with 
the  wheat  or  rye  and  clover  is  seeded  in  the  spring  upon  the  young 
timothy,  with  a  wheelbarrow  seeder.  The  common  practice  luis  been 
to  allow  the  grass  to  stand  for  at  least  two  years,  but  many  of  the 
farmers  now  cut  hay  only  one  year,  making  a  four-j^ear  rotation. 
This  change  is  due  to  the  decreast^d  demand  for  hay  in  the  cities. 
The  soil  is  well  tilled,  with  heavy  teams  and  improved  machinery. 
Many  are  using  small  tractors  for  plowing.    Silos  are  becoming  more 
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The  value  ranges  from  about  $25  to  $70,  depending  mainly  upon 
improvements. 

LAN8DALB  SHALE  LOAM. 

The  Lansdale  shale  loam  consists  of  a  light-brown  to  chocolate 
hrown  silt  loam,  overlying  yellowish-brown  to  yellow  moderately 
friable  clay  or  silty  clay  loam.  Fragments  of  chocolate-brown,  gray, 
and  brown  shale  are  abimdant,  the  quantity  increasing  with  depth 
in  places.  The  parent  bedded  shale  is  usually  encountered  at  depths 
ranging  from  about  20  to  36  inches. 

Northwest  of  Qladstone  is  a  ridge  occupied  by  Berks  shale  loam, 
which,  because  of  its  small  extent,  has  been  included  with  this  soil. 
The  Berks  shale  loam  is  a  light-brown  silt  loam,  about  8  inches  deep, 
overlying  brownish-yellow  silty  clay.  The  bedrock  in  most  places 
lies  within  20  inches  of  the  surface.  The  soil  is  filled  with  thin  platy 
fragments  of  brown  and  dark  slate-colored  shale.  It  is  much  like 
the  Lansdale  shale  loam. 

The  most  important  bodies  of  the  Lansdale  shale  loam  occur  in  the 
vicinity  of  Neshanic,  Centreville,  Basking  Ridge,  Liberty  Corner,  and 
Gladstone.  The  total  area  is  small.  Drainage  is  excessive  in  most 
places,  and  crops  planted  on  it  often  suffer  from  drought. 

The  type  is  nearly  all  cleared  and  is  used  for  the  general  farm  crops 
common  to  the  section.  Apples  and  peaches  do  well  with  proper 
cultural  methods.  Potatoes  and  alfalfa  are  grown  by  a  few  farmers. 
Dairying  is  important.  The  yields,  except  in  very  wet  seasons,  are 
somewhat  lower  than  on  the  silt  loam  and  loam  soils  of  the  area.  It 
has  a  wide  range  in  value,  owing  to  the  fact  that  some  of  it  is  situ- 
ated in  the  parts  of  the  area  desirable  for  suburban  residence.  For 
strictly  farming  purposes  its  value  is  not  as  high  as  that  of  many  of 
the  other  soils. 

In  other  localities  this  soil,  the  included  Berks  shale  loam  particu- 
larly, is  used  with  marked  success  for  the  growing  of  Irish  potatoes. 
The  steeper  slopes  should  be  kept  in  grass  or  allowed  to  revert  to 
forest,  as  they  are  subject  to  erosion.  Cover  crops  should  be  used 
more  extensively  on  nearly  all  of  the  farms,  and  the  legumes,  such 
as  soy  beans,  sweet  clover,  and  clover,  should  be  grown  more  gener- 
ally as  soil  improvers. 

LANSDALE  sn^T  LOAM. 

The  surface  soil  of  the  Lansdale  silt  loam  consists  of  a  Ught-brown, 
brown,  or  chocolato-brown  mellow  silt  loam  8  to  10  inches  deep.  The 
subsoil  b^ins  as  a  yellowLsh-brown  friable  silty  clay  loam,  but  passes 
downward  into  a  yellow  or  yellowish-brown  friable  silty  clay.  In  a 
few  areas  the  lower  subsoil  has  a  reddish  cast,  but  this  is  not  typical. 
Some  brown  or  gray  shale  fragments  are  found  here  and  there.  In 
the  area  mapped  on  Sourland  Mountain  the  soil  is  derived  from  dark- 
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bluish  aipUite,  and  bedrock  is  reached,  in  places  at  least,  within  the 
3-foot  section.  The  subsoil  has  essentially  the  same  color  as  the 
parent  rock. 

Many  patches  of  this  soil  were  mapped  near  Centreville,  Reading- 
ton,  Neshanic,  Neshanic  Station,  and  Basking  Ridge.  The  topography 
ranges  from  nearly  flat  to  gently  doping  or  roUing.  The  drain^e 
13  well  eatablished. 

This  is  not  an  extensive  soil  type.  Almost  all  of  it  has  been 
cleared  and  is  devoted  to  the  same  crops  as  the  Pena  sUt  loam,  with 
which  it  is  closely  associated.  It  is  handled  in  the  same  manner  and 
gives  about  the  same  returns  as  the  latter  type.  The  value  of  the 
two  soils  is  the  same  where  they  are  similarly  situated. 

CKOTON  atLT  hOAM. 

The  surface  soil  of  the  Croton  ^t  loam  is  a  gray  silt  loam  with  an 
average  depth  of  8  to  10  inches.  The  subsoil  ia  a  yellow  or  pale- 
yellow  plastic  clay  mottled  with  gray,  passing  into  a  stiffer  clay, 
wluch  below  about  24  inches  consists  of  a  tough,  compact  clay  or 
clay  pan  mottled  yellowish  brown  and  bluish  gray.  In  some  places 
the  clay-pan  layer  is  not  reached  above  30  inches,  and  varies  from 
dull  brown  to  mottled  yellow  and  gray  in  color.  Some  of  the  smaller 
areas  included  with  this  type  are  brown  or  red  in  the  surface  soil,  with 
mottled  materia]  below.  The  type  as  mapped  also  includes  some 
silty  clay  loam.  On  Sourland  Mountain  some  lai^  ai^lite  fragments 
arc  present.     These  are  indicated  on  the  map  hy  stone  symbols. 

The  Croton  silt  loam  occurs  in  a  great  many  rather  small  patches 
scattered  over  the  southwestern  quarter  of  the  area.  It  is  found  in 
smuU  depressions  ur  flats,  often  at  the  heads  of  small  drainage  ways. 
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torily.     It  affords  good  pasturage  during  most  of  the  season,  and 
should,  where  possible,  be  used  for  this  pur]>ose. 


8A88AFRA8   SAND. 


The  Sassafras  sand,  as  mapped  in  this  area,  consists  of  a  brown 
sand,  with  a  thin  layer  of  light-gray  sand  at  the  immediate  surface 
in  the  wooded  sections,  underlain  at  depths  of  about  5  to  7  inches  by 
an  orange-c61ored  to  reddish-yellow  sand  of  a  somewhat  loamy  struc- 
ture. There  are  some  included  unimportant  patches  of  Sassafras 
sandy  loam,  Lakewood  sand,  and  Norfolk  sandy  loam,  deep  phase. 
Fragments  of  a  red  ironstone  and  gravel  are  present  in  places. 

The  Sassafras  sand  occurs  in  the  southeastern  corner  of  the  area, 
east  of  New  Brunswick  and  near  Sayreville.    It  is  a  well-drained  soil. 

The  type  is  of  very  Httlo  importance  in  the  agriculture  of  the  area. 
It  is  nearly  all  undeveloped.  Near  the  industrial  towTi  of  Sayreville 
most  of  the  cleared  land  has  been  dug  over  for  the  underlying  clay. 
The  native  growth  consists  of  several  kinds  of  oak,  sassafras,  and 
other  trees.  The  land  is  used  to  a  small  extent  for  garden  vegeta- 
bles and  general  farm  crops.  It  is  handled  in  about  the  same  way 
as  the  Sassafras  sandy  loam. 


8A88AFRAS   8 ANDY   LOAM. 


The  Sassafras  sandy  loam  consists  of  a  brown  sandy  loam,  8  to  10 
inches  deep,  overlying  yellowish-red  sandy  loam,  which  grades  into 
sandy  clay  or  coarse  sandy  clay  of  reddish-yellow  color.  Some  small 
quartz  gravel  is  scattered  over  the  surface  in  most  places,  and  red- 
dish Triassic  gravel  appears  in  many  of  the  aretis  on  the  north  side 
of  the  Raritan  River.  The  area  near  Bonliamtown  contains  enough 
coarse  sand  to  give  a  texture  approximating  coarse  sandy  loam.  The 
areas  east  of  Bonhamtown  and  those  southwest  of  that  place  on  the 
north  side  of  the  river  are  situated  in  the  vicinity  of  largo  clay  pita, 
which  are  indicated  on  the  map  by  the  mine  symbol.  The  area 
mapped  east  of  Sayreville  is  considerably  mixed  with  other  soils, 
which  could  not  be  satisfactorily  separated,  owing  to  the  small  size 
of  the  areas.  In  places  in  this  section  the  surface  soil  is  a  brown 
loamy  sand,  which  grades  into  reddish-yellow  sandy  loam  with  mot- 
tled gray  and  yellow  clay  coming  in  below.  On  the  shoulders  of 
some  of  the  small  hills  this  clay  is  at  or  near  the  surface. 

The  type  is  associated  with  the  other  members  of  the  Sassafras 
series  on  both  sides  of  the  Raritan  River.  It  occurs  in  gently  rolUng 
to  gently  sloping  areas  and  has  good  drainage. 

It  is  nearly  all  cleared,  and  is  used  for  growing  corn,  wheat,  hay, 
and  oats.  There  are  many  lai^e  gardens  on  it,  where  truck  crops 
are  grown  for  sale.  Most  of  this  land  is  owned  or  used  by  men  who 
labor  in  the  clay  pits  or  in  the  small  near-by  towns  and  farm  only  in 


Somo  alfalfa  is  grown  and  does  well.  A  nnmber  of  fa 
to  growing  truck  crops  for  near-by  city  markets.  ' 
Experiment  Station  in  located  io  part  on  this  soil, 
managed  give  very  good  returns,  for  it  is  a  soil 
readily  to  good  cultural  methods  including  crop  n 
use  of  manure  and  commercial  fertilizer.    Its  value 
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the  soil  is  a  light-gray  or  bluish-gray  silty  clay  loam,  grading  into 
light  hluish  gray  silty  clay  loam  or  silty  clay,  compact  in  places,  and 
dry  in  the  lower  subsoil,  owing  to  the  impen'^ious  character  of  the 
overlying  material.  Gravel  and  sand  are  found  at  depths  of  about 
3  feet  in  these  hummocks.  In  places  the  surface  soil  is  a  light-gray 
sandy  loam,  and  again  some  areas  have  a  dark-gray  or  brown  layer 
at  the  surface.  Included  with  the  type  are  some  small  areas  of  poorly 
drained  alluvial  soil  occurring  along  the  borders  of  very  small  streams. 

The  Elkton  clay  loam  occurs  mainly  between  Piscataway  and 
Metuchen.  One  area  lies  near  the  New  Jersey  Experiment  Station 
in  New  Brunswick. 

This  is  a  low,  imperfectly  drained  soil  occurring  in  depressions  and 
flats.  The  greater  part  of  it  is  covered  with  a  growth  of  pin  oak, 
sweet  gum,  swamp  maple,  hickory,  elm,  sycamore,  birch,  and  ferns. 

BIRDSBORO  8ILT  LOAM. 

The  Birdsboro  silt  loam  is  a  chocolate-brown  or  reddish-brown 
silt  loam,  8  to  12  inches  deep,  overlying  lighter  Indian-red  silty  clay 
loam  containing  more  or  less  grit.  The  extreme  lower  subsoil  in  places 
has  a  deeper  Indian-red  color,  and  varies  from  a  friable  gritty  clay 
to  a  sandy  loam.  Gravel  of  quartz,  red  sandstone,  traj)  rock,  and 
quartzite  is  abundant  locally  in  the  lower  part.  In  places  quantities 
of  gravel  are  present  on  the  surface  and  scattered  tlirough  the  3-foot 
section.  These  gravelly  areas  are  shown  on  the  soil  map  by  gravel 
symbol.  Included  with  the  type,  as  mapped  near  Woodfern,  is  an 
area  in  which  both  surface  and  subsoil  consist  of  chocolate-brown 
sandy  loam. 

The  Birdsboro  silt  loam  is  developed  on  flat  to  slightly  undulating 
terraces  in  Somerset  and  Middlesex  Counties.  The  largest  and  most 
important  bodies  occur  along  the  branches  of  the  llaritan  Itiver. 
It  is  a  well-drained  soil. 

The  type  is  not  extensive,  but  nearly  all  of  it  is  cleared  and  in  cul- 
tivation. The  general  farm  crops  of  the  region,  corn,  oats,  wheat, 
and  timothy  and  clover  hay  are  grown,  together  with  some  rye  and 
buckwheat.  Alfalfa  does  well  and  is  important  in  many  places. 
Dairying  is  practiced  on  nearly  every  farm,  the  cows  being  pastured 
on  the  rather  wide  first-bottom  soils  that  lie  adjacent  to  this  type. 
The  milk  is  usually  sold  to  a  local  receiving  station,  where  it  is  shipped 
whole  to  the  large  city  markets.  The  farmers  nearly  all  raise  enough 
pork|  vegetables,  fruit,  and  poultry  to  supply  their  own  wants,  and 
many  hav^  a  surplus  of  these  products  to  sell.  Crop  yields  are  equal 
to  if  not  a  little  better  than  those  obtained  on  the  near-by  Penn  silt 
loam. 

The  crops  are  grown  in  rotations,  and  good  tillage  methods  are 
used.    Improved  farm  machinery  is  ooxomon,  and  in  recent  years 
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many  owners  of  this  soil  have  purchased  small  farm  tractors.  1 
type  is  considered  a  f^od,  strong  soil,  even  better  than  the  Penn : 
loam,  and  oft«n  brings  from  $10  to  $20  more  an  aero. 

Below  are  given  the  results  of  mechanical  analyses  of  samples 
the  soil  and  subsoil  of  the  type: 
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The  Roanoke  silty  clay  loam,  to  a  depth  of  about  4  to  6  inched 
a  gray  to  whitish  silty  clay  loam  to  heavy  ailt  loam,  underlain 
mottled  gray  and  yellow  or  bluish-gray  and  yellow  silty  clay  lot 
which  passes  into  bluish-gray  or  a  mottled  gray  and  yellow  silty  cl 
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black,  or  bluish  silty  clay  loam  to  silty  clay  extending  to  3  feet  or 
more.  In  places  the  lower  part  of  the  subsoil  consists  of  bluish-gray 
loamy  sand  or  sandy  loam.  Included  with  the  type  as  mapped 
nesLT  Green  Village  and  northwest  of  Hanover  Neck  there  are  small 
areas  having  a  surface  soil  of  brown  silt  loam,  6  to  8  inches  deep, 
and  black  muck  or  black  silty  clay  in  the  lower  part  of  the  3-foot 
section. 

The  type  occurs  m  the  swampy,  poorly  drained  first  bottoms  of 
many  of  the  streams  in  the  glaciated  sections  of  the  area  or  along 
the  streams  which  flow  from  these  sections.  The  largest  and  most 
important  developments  are  on  the  upper  part  of  lilack  Kivcr,  here 
and  there  along  the  Passaic  River,  along  Great  Brook,  and  in  a 
number  of  other  places  in  the  western  and  northern  parts  of  the 
area.  In  its  native  state  it  supports  two  types  of  vegetation:  (1) 
Rushes  and  other  water-loving  grasses  and  sedges,  in  the  wetter 
areas,  and  (2)  a  growth  of  swamp  maple,  sweet  gum,  pin  oak,  elm, 
hickory,  and  bushes  in  areas  less  wet.  vSome  large  tracts  have  been 
cleared  and  at  least  partly  drained.  Those  are  used  with  other 
bottom  soils  for  pasture. 

PAPAKATING  81LTT  CLAY  IX>AM. 

The  Papakating  silty  clay  loam  consists  of  a  dark-gray,  brown,  or 
brownish-black  silty  clay  loam,  passing  into  a  mottled  gray  and 
yellow,  blue,  or  black,  plastic,  heavy  clay.  In  places  the  lower  sub- 
soil Ls  a  very  tough  dark-brown  clay,  mottled  with  gray. 

This  type  is  of  the  same  origin  and  is  found  in  the  same  relative 
positions  as  the  Papakating  silt  loam.  The  two  soils  are  alike  in 
being  very  poorly  drained,  and  the  tree  growth  is  the  same  on  both. 
Where  used  at  all  the  type  is  used  for  pa^sture. 

PODUNK    LOAM. 

The  Podunk  loam  consists  of  a  brown,  dark-bro^vn,  or  grayish- 
brown  loam,  ranging  in  places  to  silt  loam,  underlain  at  8  to  12  inches 
by  a  yellow  or  brown  sandy  or  gritty  clay,  which  becomes  more 
sandy  below  and  has  here  and  there  a  slight  reddish  cast.  In  places 
the  subsoil  is  mottled  with  gray  and  yellow,  but  this  mottling  is  not 
typical  and  rarely  occurs  in  the  upper  subsoil.  Gravel,  cobblestones, 
and  bowlders  of  gneiss  are  abundant  in  many  places. 

This  type  is  developed  along  the  streams  of  the  northern  and 
eastern  parts  of  the  area.  It  is  a  first-bottom  soil,  composed  of  ma- 
terials which  have  been  washed  from  the  Gloucester  soils.  The  largest 
areas  lie  along  the  Passaic  and  Rockaway  Jlivers,  where  they  are 
associated  with  the  Papakating  soils.  The  Podunk  loam  is  much 
better  drained  than  the  Papakating  soils.  It  is  used  for  the  most 
part  as  pasture  and  makes  excellent  grazing  land  during  even  the 
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hottest  summer  months.  A  httle  of  it  is  used  for  the  production  of 
com,  hay,  &Qd  truck  crops,  but  as  the  land  is  overflowed  these  ciopB 
are  subject  to  more  or  less  damage. 

The  table  below  gives  the  results  of  mechanical  analyses  of  samfJce 
of  the  soil  and  subsoil  of  the  type : 

iledianieal  analytei  nfPodunt  lomt. 
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CODORUB  LOAM. 

The  typical  Codorus  loam  consists  of  a  brown  to  light-bron'n,  mel- 
low, gritty  loam,  overlying  a  light-brown  to  yellowish-brown  loam, 
which  becomes  more  sandy  in  the  lower  part  of  the  3-foot  section. 
As  mapped  in  this  area  the  type  lacks  unifonnity.  In  many  places 
tile  subsoil  varies  from  clay  to  sand.  Included  with  the  type  are 
some  patches  of  Codorus  sand  and  Codorus  sandy  loam.  Mica  flakes 
ai-o  usually  present  in  the  soil  and  subsoil,  but  they  are  not  so  abun- 
dant Its  in  some  areas  of  Codorus  soils  mapped  in  parts  of  Pennsyl- 
viinia.  Gneiss  gravel,  cobblestones,  and  bowlders  are  present  in 
some  pliirt^s.  In  sections  where  this  soil  is  composed  of  wash  derived 
froiu  the  MontaJto  soils  the  surface  soil  in  places  is  a  reddish-brovo 
loam  to  silt  loom  and  tlie  subsoil  is  a  brown  sandy  loam  to  sUty  cl&j. 

The  Codorus  loam  occurs  along  the  streams  flowing  through  or 
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0  soils.  In  extent  and  use  it  is  of  minor  importance  in  the  area. 
ich  of  it  is  still  covered  with  pin  oak,  maple,  birch,  hickory,  elm, 
leds,  and  grasses.    Where  cleared  it  is  used  as  pasture  land. 

BEBMUDIAN  SILT  LOAM. 

The  Bermudian  silt  loam  is  a  dark  reddish-brown  or  chocolate- 
own  silt  loam,  grading  into  dark  Indian-red,  friable,  heavy  silt 
un  to  silty  clay  loam  at  depths  of  about  10  to  12  inches.  This 
ually  extends  to  3  feet  or  more  without  much  change.  In  many 
Bces  a  lighter  more  friable  layer  is  found  in  the  lower  part  of  the 
foot  section.  There  are  a  few  wet,  mucky,  or  swampy  places  in 
Any  of  the  larger  areas,  and  here  the  subsoil  is  usually  heavier  and 
mottled  with  gray  and  yellow.  These  wet  spots  occur  on  patches 
K)  small  to  map.  Small  rounded  gravel,  mostly  of  red  sandstone, 
found  here  and  there.  As  mapped  along  the  small  streams  flowing 
uough  and  out  of  the  Wethersfield  and  Dunellen  soils  in  the  south- 
istem  part  of  the  area,  as  near  Metuchen  and  Westfield,  the  type 

1  variable,  though  for  the  most  part  it  has  a  reddish  surface  soil  and 
ubsoil.  There  are,  however,  included  areas  in  this  region  where 
be  surface  soil  is  brown  and  the  subsoil  a  brown  or  yellowish-brown 
Qt  loam.  The  typical  material  is  derived  almost  entirely  from 
rash  from  the  upland  soils  of  the  Penn  series. 

The  Bermudian  silt  loam  occurs  in  the  southern  part  of  the  area 
long  streams  flowing  through  areas  of  red  Triassic  shale  and  sand- 
tone.  It  is  a  fairly  well-drained  soil,  except  during  periods  of 
►verflow. 

The  type  has  been  cleared  of  most  of  its  native  timber.  Along  the 
Huiksof  the  larger  streams,  willow,  elm,  and  walnut  are  found.  This 
nil  is  used  mainly  as  pasture  land,  for  which  purpose  it  is  highly 
prized.  It  supports  an  excellent  stand  of  pasture  grasses  which  re- 
•"wdn  green  even  during  long  droughts.  On  nearly  all  farms  the 
ttumher  of  cows  kept  is  in  direct  proportion  to  the  acreage  of  bottom- 
land pastures.  In  places  horses,  sheep,  and  hogs  are  grazed  in  these 
pastures  along  with  the  dairy  cows.  In  a  few  places  in  the  wider 
bottoms  along  the  Raritan  River  the  land  is  cultivated,  the  general 
fann  crops  being  grown.  There  is  some  risk  of  losing  the  crops, 
*ough  the  wide  bottoms  are  not  often  overflowed  during  the  grow- 
"%  season.  In  the  summer  of  1919  large  acreages  of  wheat,  corn, 
^ts,  rye,  and  other  crops  were  ruined  by  floods,  and  in  places  grain 
"^t  had  been  cut  and  was  standing  in  the  fields  in  shocks  was 
**shed  downstream. 

MUCK. 

Muck  consiatfl  of  h\unV  well-decompofled  — *-^^-  mnffor  ir-ith 


^  intermingled  inorganic  or  mineral  soil  material,  such  as  sand, 
**ttd,  and  silt.    The  organic  deposit  ifcal*  inches  or  moto^  dft«>$ 
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(an  8-foot  auger  was  used  in  one  place  in  the  Black  Meadows,  but  the 
bottom  of  tbe  deposit  was  not  reached).  This  is  underlain  by  a  psle 
yellowish  gray  loam  or  gray  silty  clay,  sandy  clay,  or  clay.  In  places 
there  is  no  clay  layer,  and  the  lower  subsoil  is  a  gray  or  grceniah-gniy 
sand.  A  mass  of  brown  peaty  material  is  encountered  in  places  at  ■ 
depth  of  about  15  inches  and  continues  downward  to  the  sand  or  clay 
stratum.  In  the  uncleared  areas  the  surface  inch  or  two  of  the 
material  contains  the  undecayed  roots  of  grasses  and  shrubs. 

Three  classes  of  Muck  have  been  shown  on  the  map:  (1)  Typical 
Muck,  (2)  an  intermediate  phase,  and  (3)  a  shallow  phase.  Il 
was  not  possible  everywhere  to  separate  the  small  areas  of  these, 
and  therefore  in  places  small  patches  of  the  phases  are  included  with 
the  typical  Muck.  In  the  large  swamps  also  there  are  a  few  small 
rifles  of  Whippany  and  Merrimac  soils,  which,  owing  to  their  small 
extent,  could  not  he  separated  on  the  map. 

Important  areas  of  typical  Muck  occur  in  the  Black  Meadows,- 
Great  Swamp,  Troy  Meadows,  and  in  the  smaller  swamps  near  Ije<ln:e- 
wood  Station,  near  Budd  Lake,  and  in  a  great  many  other  placK 
scattered  here  and  there  throughout  the  glacial  section  ot  the  area. 
It  is  a  poorly  drained  soil,  and  unless  drained  nothing  can  be  done 
with  it.  Most  of  it  is  covered  with  a  tree  growth  including  pin  oak, 
swamp  maple,  birch,  willow,  and  sycamore.  Mosses  and  grasses 
growing  in  tussocks  arc  common,  and  there  are  many  places  coveted 
with  marsh  grasses  and  other  plants  where  there  are  no  trees. 

Thcso  areas  of  Muck,  situated,  as  most  of  the  large  ones  are,  within 
30  miles  of  New  York  City,  could  be  developed  and  converted  into 
very  valuable  land.     A  considerable  acreage  of  Muck  has  been  at 
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To  reclaim  completely  the  large  areas,  known  as  the  Great  Swamp, 
Black  Meadows,  and  the  Troy  Meadows,  would  involve  the  expend- 
iture of  lai^e  sums  and  require  the  services  of  an  expert  drainage 
engineer.  It  is  believed  these  areas  could  be  drained  economically 
with  a  view  of  using  them  in  production  of  onions,  celery,  and  similar 
crops. 

Muck,  intermediate  phase. — The  intermediate  phase  of  Muck  con- 
sists of  black  organic  soil  exactly  like  the  typical  Muck,  except  that 
it  occurs  in  shallower  deposits,  the  layer  of  decomposing  vegetable 
matter  ranging  in  depth  from  10  to  24  inches.  It  is  associated  in 
most  places  with  the  typical  Muck,  but  here  and  there  in  the  north- 
em  and  western  parts  of  the  area  small  patches  of  this  phase  occur 
alone.  Like  the  typical  Muck,  this  phase  has  not  been  reclaimed  to 
any  great  extent. 

Where  drained  it  is  used  for  the  same  purposes  as  the  areas  of 
deeper  deposits.  In  other  places  outside  of  this  area,  where  it  has 
been  reclaimed  on  an  extensive  scale,  the  yields  are  stated  to  be 
about  the  same  as  the  typical  Muck.  The  latter,  however,  is  held 
at  somewhat  higher  prices. 

MiicJc,  shallow  phase, — The  shallow  phase  of  Muck  differs  from  the 
typical  and  the  intermediate  phase  in  that  the  organic  deposit  is  not 
more  than  10  inches  deep,  most  of  it  ranging  from  7  to  10  inches. 
The  underlying  material  in  most  cases  is  a  gray  or  greenish-gray  sand 
or  a  brown  to  gray  silty  clay,  sandy  clay,  or  clay.  In  some  places 
where  clay  is  found  in  the  upper  part  of  the  subsoil,  the  lower  part 
of  the  subsoil  is  a  gray  or  greenish-gray  sand  or  loamy  sand.  There 
are  included  with  this  phase  small  patches  of  typical  Muck,  and  of 
the  intermediate  phase,  some  Clyde  loam,  and,  in  a  few  places,  some 
Merrimac  and  Whippany  soils;  but  those  occur  only  in  patches  too 
small  for  satisfactory  mapping.  Only  a  small  total  area  of  the  shal- 
low phase  is  mapped  in  the  Bernardsville  area.  When  reclaimed, 
the  shallow  soil  yields  about  as  v^ell  as  the  deeper  Muck. 

TIDAL   MARSH. 

Tidal  Marsh  is  the  term  applied  to  low  tidal  flats  covered  with  grass. 
The  soil  material  usually  consists  of  brown  silty  clay  loam  or  silty 
clay  grading  into  black  or  dark  bluish  silty  clay.  In  places  the  mate- 
rial is  black  from  the  surface  down,  and  is  often  very  mucky;  that  is, 
high  in  content  of  decaying  vegetable  matter.  Considerable  quantities 
of  organic  matter  consisting  of  the  roots  and  leaves  of  grasses  in  all 
stages  of  decay  are  found  near  the  surface  in  nearly  all  places. 

The  Tidal  Marsh  mapped  in  this  area  occurs  about  the  mouth  of 
the  Raritan  River.  ''Salt  hay"  is  cut  from  this  marsh,  and  is  used 
by  factories  for  packing  breakable  goods,  and  to  some  extent  as  coarse 
feed  and  bedding  for  horses  and  cattle.     Similar  marshland  in  south- 
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em  New  Jersey  near  MillTille  and  elsewhere  has  been  diked,  druiu 
and  iised  very  successfully  for  the  growing  of  Btrawbemes,  tomatoi 
and  other  truck  crops,  as  well  as  for  hay  and  com. 

ROtrOH  STONT  lAKD. 

Sough  stony  land  includes  rough  areas,  mostly  steeply  sloping, 
covered  with  fragmental  rock  and  so  cut  by  rock  outcrops  that  th 
have  little  or  do  agricultural  value.  Gaeisa,  sandstone,  and  shi 
occur  through  the  soil.  The  greater  part  of  this  classification  repi 
sents  rough  stony  areas  of  Chester  and  Gloucester  soil,  but  sm 
areas  of  Montalto  and  Penn  types  occur.  The  soil  material  betwe 
the  stones  does  not  differ  in  character  from  typical  soils  of  these  sen 

Kov^h  stony  land  occurs  most  extensively  in  the  mountain  sectio 
of  the  area,  where  it  is  confined  largely  to  very  steep  topograph 
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The  climate  is  marked  by  a  rather  wide  range  in  temperature, 
hough  extreme  temperatures  are  of  short  duration.  The  rainfall  is 
ufficient  and  well  distributed  throughout  the  growing  season.  The 
ength  of  the  growing  season  varies  from  157  days  in  the  northern 
ections  to  181  days  in  the  southern  end  of  the  area. 

The  agriculture  consists  of  the  growing  of  general  farm  crops,  such 
s  wheat,  com,  rye,  timothy,  clover,  and  buckwheat,  in  conjunction 
with  dairying.  Poultry,  fruit,  and  truck  are  important  in  many 
places. 

The  soils  of  the  area  lie  in  seven  soil  provinces,  viz.  Piedmont, 
Lppalachian  Mountain,  Coastal  Plain,  Glacial,  Glacial  Lake  and  Biver 
[*errace,  Limestone  Valleys,  and  River  Flood  Plains.  Forty-eight 
eparations  were  mapped. 

The  Washington  soils  are  perhaps  the  most  popular  of  the  glacial 
oils  for  general  farm  crops.  The  Gloucester  soils  are  well  suited  to 
he  production  of  fruit,  especially  apples.  The  Wethersfield  soils  are 
;ood  strong  soils,  but  owing  to  their  situation  near  the  suburban 
listricts  of  New  York  City  they  are  not  used  extensively  for  farming. 
rhe  loams  and  gravelly  and  stony  loams  are  the  most  important 
ypes. 

The  Merrimac  and  Dunellen  soils  are  good  strong  soils.  The  loam 
.ypes  are  used  for  the  production  of  general  farm  crops;  the  sandier 
rypes  are  excellent  for  truck  crops,  for  which  in  some  places  they  are 
extensively  used.  Many  of  the  areas  occupied  by  these  soils  are  near 
he  lai^  centers  of  population  and  are  used  largely  for  building  sites. 

Muck  is  extensive,  but  as  a  whole  has  not  been  developed  as  it  has 
>een  in  other  parts  of  the  State.  Its  chief  use  at  present  is  as  pas- 
ture for  dairy  cattle  during  dry  seasons. 

The  Whippany  and  Clyde  soils  need  drainage  and  liming.  The 
^jde  soils  could  be  made  to  grow  celery  and  lettuce  if  treated 
>roperly.  At  present  these  soils  are  used  to  some  extent  for  general 
arm  crops,  though  com  and  clover  do  not  do  as  well  as  many  other 
srops.    Large  tracts  of  these  soils  are  used  for  pasture. 

The  Chester  soils  are  strong,  productive,  well-drained  soils  and 
rery  similar  to  the  Gloucester  soils.  They  are  well  suited  to  fruit 
>roduction,  especially  peaches  and  apples. 

The  Hagerstown  silt  loam  is  the  only  type  mapped  in  the  Lime- 
stone Valley  soil  province,  and  is  small  in  extent.  It  is  an  excellent 
loil  for  general  farm  crops,  and  seems  well  suited  to  the  production 
»f  alfalfa. 

The  Piedmont  Plateau  soils  are  classed  into  two  main  divisions:  (1) 
Those  derived  from  sedimentary  rocks,  the  Penn,  Lansdale,  Croton; 
(2)  those  derived  from  crystalline  rocks,  the  Montalto  and  Watchung. 
Of  the  first  group  the  Penn  and  Lansdale  soils  form  good  farm 
lands  of  about  equal  agricultural  value.    Some  areas  are  of  relatively 
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SOIL  SURVEY  OF  THE  CHATSWORTH  AREA. 

NEW  JERSEY. 

L.  L.  L£B,  In  Charge,  C.  C.  BNGLE.  and  WILLIAM  SELTZER,  of  the 
department  of  Conservation  and  Development  of  New  Jersey,  and  AUSTIN 
•  PATRICK  and  E.  B.  DBBTBR,  of  the  U.  8.  Department  of  Agriculture. 

DESOBIFTION   OF  THB   AREA. 

I?he  Chatsworth  area  is  situated  in  the  southeastern  part  of  New 

Bey,  and  is  bounded  on  the  east  bj  the  Atlantic  Ocean.  It  includes 
of  Ocean  County,  about  half  of  Burlington  County,  one-third  of 

mntio  County,  and  small  parts  of  Monmouth  and  Camden  Coimties. 

CI  bordered  by  the  Camden  area  on  the  west,  the  Millville  area  on 
south,  and  in  part  by  the  Freehold  area  on  the  north.  The  area 
a  maximum  length  of  45  miles  and  its  greatest  width  is  37  miles. 

ncludes  all  of  atlas  sheets  No.  32  and 

.  33  and  approximately  half  of  sheet 

.  29  of  the  New  Jersey  Geological  Sur- 

%  and  contains  1,195  square  miles,  or 

r  ,800  acres. 

riie  Chatsworth  area  is  one  of  very 

ht  surface  relief  over  wide  areas.     (See 

I.)    Isolated  hills,  rising  abruptly  from 

bo  80  feet  or  more  above  the  surroimd- 

country,  are  in  such  striking  contrast 

the  prevailing  surface  that  they  are 

lily  called  '' moimtains."    There  are 

ny  low  and  swampy  areas,  especially 

:;he  vicinity  of  Browns  Mills,  Chats- 

rth,    Batsto,    Hairisia,    and    Double 

mble.    The  northeastern  part  of  the 

a  shows  the  greatest  relief,  the  undu- 

ing  to  gently  rolling  topography  standing  out  in  bold  contrast  to 

)  flat  almost  level  plain  to  the  south  and  west. 

rhe  range  in  elevation  is  from  sea  level  to  about  200  feet,  the  ele- 

tion  of  Apple  Pie  Hill,  3  miles  southwest  of  Chatsworth,  in  the 

8t-central  part  of  the  area.    • 

The  general  drainage  slope  is  to  the  east  and  southeast  to  the 

[antic  Ocean,  and  to  the  southwest  to  the  Delaware  River.     The 

st  of  the  drainage  divide,  which  is  relatively  flat,  passes  approxi- 

tely  through  Tabernacle,  Woodmansie,  and  Whitings  in  an  irregu- 

northeast-southwest  direction. 
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Fia.  10.— Sketch  map  showinf  kx»- 
tion  of  the  Chatsworth  area,  New 
Jersey. 
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ing  parte  of  their  oomsesy  tha  area  is  well  draine 
swampy  areas  lie  near  the  heads  of  atreama  tributary 
and  Wading  Rivers,  and  the  two  branohee  of  Rancocf 

In  places,  as  at  Pleasant  Mills  and  Wells  Mills,  son 
has  been  developed  by  damming  the  local  stream: 
Atsion,  Tuckerton,  Harrisia,  Cedar  Crest,  Manahawken 
and  Double  Trouble  ponds  or  artificial  lakes  have  b 
the  construction  of  dams  and  flood  gates.  Most  of  i 
voirs  for  the  storage  of  water  used  in  flooding  cranb 
Lakehurst;  Lakewood,  and  Browns  Mills  small  lake 
boating  and  fishing  by  guests  of  these  resorts. 

Several  bays  indent  the  coast  line.  Bamegat  Bay 
about  20  miles  long  and  from  2  to  5  miles  wide.  Ma 
and  Little  Egg  Harbor  are  farther  south.  All  these 
with  the  open  sea  through  Bamegat  Inlet. 

The  native  forest  consists  mainly  of  pine  and  oaks. 
the  growth  is  scrubby  or  stunted,  as  the  result  of  fire 
tions  or  both.  The  oaks  include  blackjack  oak,  scrub 
chestnut  oak,  and  white  oak.  Fitch  pine  predomina 
evergreens,  with  some  shortleaf  pine.  There  are  abun 
able  stands  of  white  cedar  in  most  of  the  swamps.  In  i 
country  the  forest  is  predominantly  pitch  pine  with  a 
oak ;  on  the  heavier,  well-drained  soils  the  ratio  is  revers 
growth  is  abundant,  except  on  the  plains  and  in  some  e: 
areas.    It  consists  mainly  of  scrub  oak,  huckleberry,  cr 
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^h  and  Swedes  made  the  first  setUementSi  later  followed  by  the 
lish.  Part  of  Burlington  County  was  annexed  to  Ocean  County 
ireen  1890  and  1900. 

!i.e  present  population  consists  chiefly  of  descendants  of  the  early 
ers,  together  with  a  considerable  number  of  foreign  birth.  Ocean 
^ty  is  comparatively  thinly  settled,  the  population  in  1920  being 
>5,  or  34.8  persons  per  square  mile.  There  being  no  town  with 
I  than  2,500  inhabitants,  all  the  population  is  classed  as  rural. 
920  Burlington  County  had  a  population  of  81,770,  of  which 

per  cent  are  classed  as  urban  and  80.6  per  cent  as  rural.    The 

population  has  a  density  of  80.7  persons  per  square  mile,  but 

xiore  densely  populated  part  of  this  county  is  not  included  in 

ITliatsworth  area.    Atlantic  County  in  1920  had  a  population,  of 

^4.  Of  this  only  21.8  per  cent  were  classed  as  rural.  The 
.t^y  of  the  rural  population  is  32.1  persons  per  square  mile, 
of  those  listed  as  urban  are  in  Atlantic  City,  which  is  outside 
Lxnits  of  the  Chatsworth  area.  The  figures  for  Burlington  County 
airly  representative  for  that  part  of  Monmouth  Coxmty  included 
le  surveyed  area. 

tie  population  centers  of  the  Chatsworth  area  are  along  the  sen- 
tf  railroads,  and  larger  river  valleys.  Settlement  is  especially 
^e  in  the  central  part,  there  being  many  square  miles  in  this  part 
^ut  a  single  inhabitant. 

akewood,  in  the  northeastern  part  of  the  area,  with  a  population 
^110  in  1920,  is  the  largest  town.^  Toms  River,  the  coimty  seat 
^cean  County,  has  a  population  of  about  2,000'  and  is  important 
n  agricultural  center  as  well  as  a  summer  resort.  Manasquan, 
:i  a  population  of  1,705,  is  an  important  agricultiural  center, 
iberton  has  800  inhabitants  and  is  the  most  important  town  in 
northwestern  part  of  the  area. 

he  northeast  coast  resorts,  of  which  Spring  Lake,  Sea  Girt,  Bel- 
',  and  Point  Pleasant  are  the  most  important,  have  permanent 
olations  ranging  from  a  few  hundred  to  2,000,  which  is  approxi- 
«ly  the  population  of  Belmar.  During  the  summer  months 
ly  city  families  make  their  homes  at  these  resorts.  Farther 
bh  Bay  Head,  Mantoloking,  Lavalette,  Seaside  Park,  Bamegat 
Tj  and  Beach  Haven  are  resorts  of  less  importance.  Toms  River, 
kud  Heights,  and  Beachwood  also  have  many  summer  visitors, 
>  the  two  latter  have  only  a  small  permanent  population. 
Mckerton,  with  a  population  of  1,106,  and  Egg  Harbor,  with 
32,  are  the  only  towns  of  importance  in  the  southern  part  of  the 
I.  Only  a  part  of  Egg  Harbor  City  is  included  within  the  bound- 
is  of  the  Chatsworth  area. 

Sot  Incorporated.   Popalation  given  is  that  of  township. 
Bftimated. 
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outlet  to  New  York  City,  and  another  line  of  tins 
Bamegat  and  other  towns  to  the  north  tlimg  E 
transportation  direct  to  New  York.  A  line  of  the  ] 
road  system  connects  the  northern  part  of  the 
delphia  and  the  coast  resorts,  and  a  branch  of  this 
Dix  and  Trenton  via  Pemberton.  The  Tuckerto 
the  bay  shore  towns  farther  south,  and  at  Whitii 
nections  to  Philadelphia  and  :New  York.  ^ 

The  county  roads  of  the  area  as  a  whole  are 
loose  sandy  surface,  togetlier  wiih^the  nteierous  t 
swampy  sections^  make  travel  diffieidt  over^  ahaaj 
better  developed  sections,  howeTBF^  tkar^  are  man 
roads.  The  three  main  trunk-line  roads  eany  a  l 
between  the  l&rger  cities  to  the  north  and  west  i 
Lakewood,  and  othei^  coast  resorts; 

The  metropolitan  districts  tributary  to  New  Yorl 
together  with  the  coast  resorts,  are  the  chief  mark 
ucts,  but  cranberries  are  shipped  to  all  parts  of  t 

CLIMATE. 

The  climate  of  the  Chatsworth  area  is  some*^ 
might  be  expected  for  the  latitude,  the  ocean  h 
influence  on  both  summer  and  winter  temperati] 
are  not  as  severe  or  as  long  as  in  northern  New  Jei 
mers  are  relatively  cool.  The  snowfall  is  usual 
melts,  especially  along  the  seacoast. 
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The  tables  below,  compiled  from  the  records  of  the  Weather 
ureau  stations  located  at  Lakewood  in  the  north  and  at  Tuckerton 
.  the  south,  give  the  normal  monthly,  seasonal,  and  annual  tern- 
srature  and  precipitation  applicable  to  the  area  surveyed. 


Normal  movM^^  seasonaly  and  annual  temperature  and  precipitation  at  Lakewood. 

[Elevatioii,  54  feet.] 


Temperature. 

Precipitation 

• 

Montli. 

Mean. 

Absolute 
TnA-rlmnm. 

Absolute 
Tnlnlmnm. 

Mean. 

Total 

amount 

for  the 

driest 

year  (1904). 

Total 
amount 
for  the 

wettest 
year  (1908). 

o0inT)4r ^ .,.«...  ^ .. . 

83.8 
82.1 
29.8 

68 
71 
66 

•F. 
-11 
-7 
-4 

Iruhea. 
8.72 
3.78 
3.85 

3.77 
2.25 
2.47 

Indtm, 
8.74 

Bimw.  .•......•..•..•.■••••• 

4.44 

4.46 

Wtnter 

31.9 

71 

-11 

11.35 

8.49 

12.64 

m^ 

40.0 
49.7 
60.5 

78 
93 
97 

6 
18 
29 

4.43 
3.73 
3.86 

3.83 
3.70 
5.11 

4.69 

»IL 

3.46 

lar 

1.02 

^""••••••••"•••••••••"•••••* 

oDflllJE.  ••«•••.••.••••••• 

50.1 

97 

-    6 

•   12.02 

12.64 

9.17 

■^f"  ■■■•  ••••«••••••••••.«• 

IM.. 

67.6 
72.9 

70.7 

95 
98 
97 

40 
45 
43 

8.67 
5.03 
5.07 

2.70 
5.55 
6.01 

6.62 

It 

7.86 

^# "•■••■• •••••••••••••••••••• 

8.77 

HI*""*  ••«.••.•••••••••••••••■ 

70.4 

97 

40 

13.77 

14.26 

22.75 

lytflmbflT 

65.4 
55.3 
43.2 

91 
88 

76 

34 
22 
14 

3.88 
3.70 
3.65 

2.48 
2.48 
1.91 

3.35 

Btobw 

8.17 

ovmbtf 

1.02 

F«JL 

54.6 

91 

14 

11.23 

6.87 

12.54 

Year 

51.7 

97 

-11 

48.37 

42.26 

57.10 

23ft80*»— 23 2 
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Normal  moniUy,  wofonal,  and  annual  tempmturt  and  pneipitation  at  Tuda 


PndplUtlco. 

Month. 

tuta. 

.isa. 

^SZ. 

Han. 

Total 

71^1898). 

wcticat 

r«i(i9tB). 

8l 

* 

D«<mb«r 

•F. 

!1.T 
33.1 

•F. 

7D 
78 
BS 

■r 

-11 

4.38 
1.88 
3.79 

/■cJko. 
1.80 

7iickM. 
4.GI 

e.28 

/« 

Wtour.... 

J3.8 

73 

-13 

11.71 

».» 

15.35 

47. » 

84 
18 

38 

3.79 

3.41 

2.71 

.78 

Sprtng..... 

48. » 

M 

-1 

ILfll 

7.S1 

11,02 

72.  J 

103 
101 

38 
44 

1.S7 
.88 

5.78 

2.81 
1.77 

7.17 

Summ«... 

71.8 

101 

88 

10.21 

8-55 

21.74 

BepWmb» 

W.0 
S4.S 
•4.0 

OS 

IB 

?» 

SI 

10 

1.88 
1.48 

1.17 
1.93 

H 

Fail 

S4.S 

t« 

10 

10.49 

8.4* 

13.72 

Yaa 

S3.2 

103 

-13 

M.OS 

11.78 

03.81 

AQRICXn.TnBB. 
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[>arently  is  of  a  character  better  suited  to  forestry  than  to  agri- 
ture. 

I!oiisiderable  areas  heretofore  occupied  by  remnants  of  forest  have 
recent  years  been  cleared  for  fruit,  berry,  and  truck  farms.  Such 
ilization  of  the  land  is  justified  when  the  agricultural  possibilities 
the  soil  are  known.  Those  areas  off  the  improved  highways  how- 
)r,  and  far  from  markets,  imless  of  the  better  grades  of  soil,  should 
brought  into  cultivation,  if  at  all,  only  after  very  careful  consid- 
tion  of  all  the  factors  involved  in  successful  agriculture. 
Ibe  census  figures  for  Ocean  County,  which  lies  wholly  within 
Area,  are  representative  of  a  large  part  of  the  included  sections 
(Turlington  and  Atlantic  (bounties.  Com  was  planted  in  Ocean 
xity  on  5,042  acres  in  1899,  and  on  4,336  acres  in  1919.  In  1899 
re  were  1,898  acres  of  rye,  54  acres  of  oats,  and  167  acres  of 
i8t,  and  in  1919  there  were  1,770,  99,  and  61  acres,  respectively, 
Iiese  crops. 

n  1899  there  were  7,486  acres  devoted  to  hay  and  608  acres  in 
3ige  crops.  In  1919  the  hay  and  forage  crops  occupied  7,146  acres, 
vbich  4,709  acres  were  in  wild  hay,  1,984  acres  in  tame  hay,  mainly 
lothy  and  clover,  and  smaller  acreages  in  silage  and  coarse  forage 
►ps. 

The  production  of  special  crops,  such  as  Irish  potatoes,  sweet 
tatoes,  and  other  vegetables,  is  a  well-established  industry  that 
s  varied  very  little  during  the  last  30  years.  In  this  county  cran- 
ny production  has  suffered  a  marked  decline.  In  1899  there  were 
'84  acres  of  cranberry  bog;  in  1919  only  736  acres  were  under 
Itivation.  Between  1899  and  1919  the  number  of  apple,  pear,  and 
ach  trees  decreased  from  76,415  to  18,369.  Grapevines  decreased 
niunber  from  9,364  vines  to  2,377  vines  during  the  same  period. 
Ch  the  production  of  poultry  products,  however,  a  marked  con- 
•st  is  apparent.  From  1900  to  1920  the  number  of  chickens  in 
ean  County  increased  from  34,134  to  64,882.  The  value  of  poultry 
i  e^s  produced  in  1919  was  reported  as  $475,080.  There  were 
►68  dairy  cows  reported  in  1900  and  1,901  cows  in  1920.  The 
lue  of  dairy  products,  excluding  milk  and  cream  used  on  the  farm, 
reased  in  20  years  from  $37,269  to  $149,763.  It  can  readily  be 
^n  that  other  types  of  farming  are  rapidly  giving  way  to  poultry 
sing  and  dairying,  especially  the  former. 

E!xcept  for  the  poultry  and  dairy  industries,  farming  appears  not 
be  making  any  noticeably  forward  strides  at  the  present  time  in 
)ean  County,  or  in  similar  parts  of  Burlington  and  Atlantic  Counties 
duded  in  the  Chatsworth  area.  In  these  parts  of  Burlington  and 
tlantic  Counties,  however,  neither  poultry  nor  cattle  are  raised 
itensively. 
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northeast.  From  the  northwest  seotion  milk  is  ship 
rail  to  Philadelphia  (25  miles)  or  is  sold  to  ereameriec 
In  1919  the  average  price  received  was  8  cants  a  quart 
furnished  by  the  buyer.  Herds  in  this  section  aver 
and  20  head.     Qrade  Holsteins  are  the  common  breec 

From  the  Lakewood  region,  known  as  the  ''  shore 
milk  goes  to  the  shore  resorts,  in  most  instances  dire< 
sumer,  so  that  producers  receive  nearly  twice  as  much 
Pemberton  and  Vincentown  districts.  This  seeming  ; 
large  measure  offset  by  the  lighter  and  more  sandy  c 
soil,  necessitating  the  purchase  of  part  of  the  dairy  f( 
the  Pemberton  district  practically  all  the  feed  is  gro^ 
the  soils  being  more  productive.  Farm  practices  in  1 
much  the  same,  except  that  north  of  Lakewood  less  i 
more  potatoes  and  truck  crops  are  grown  and  the  yiel 
better.  The  truck  crops  are  chiefly  tomatoes,  cabbag 
beets;  they  are  marketed  at  the  shore  resorts.  Po 
through  the  county  exchange  or  local  dealers. 

In  the  northern  part  of  the  area  very  large  areas 
have  been  cleared,  diked,  drained,  and  planted  to  on 
production  of  cranberries  is  perhaps  the  most  imports 
industry  of  the  Chatsworth  area.  Several  companies 
have  long  *'  chains  "  of  bogs,  large  areas  being  so  usei 
lisbon,  near  Hanover  Furnace,  Hampton  Gate,  Atsi 
Batsto,  Martha,  Penn  Place,  Stafford  Foree.  and  £ 


SOIL  SURVEY  OF  THE  CHATSWORTH  AREA,  ISTEW  JERSEY.     477 

In  the  Chatsworth  area  there  is  a  close  relationship  between  the 
character  of  the  soils  and  the  agricultural  development.  This  is  of 
oourse  to  be  expected  in  a  region  which  has  been  open  to  settlement 
for  300  years.  The  relatively  heavy  and  well-drained  soils  of  the 
northwestern  and  northeastern  sections  of  the  area  are  mostly  cleared, 
and  the  agricultiural  practices  followed  on  these  are  of  the  modem  type, 
while  the  lighter,  more  sandy,  rather  unproductive  soils  of  the  central 
and  southern  parts  very  largely  have  been  left  in  forest.  This  selec- 
tive differentiation  of  soils  by  the  farmers  is  shown  even  in  the  numer- 
ous small  clearings  which  have  been  made  in  the  wooded  sections. 
Although  most  of  these  clearings,  for  one  reason  or  another,  have  been 
abandoned,  their  soils  are  almost  invariably  of  a  better  type  than 
those  of  the  surrounding  uncleared  land. 

There  is  also  a  marked  tendency  among  the  farmers  of  the  Chats- 
worth  area  to  recognize  that  certain  soils  are  best  adapted  to  the  pro- 
duction of  certain  crops.  For  example,  in  the  northeastern  part  of 
the  area  vegetables  are  grown  on  the  lighter  sandy  soils,  and  com, 
potatoes,  and  grass  on  the  heavier  lands.  It  is  not  imusual  to  find, 
on  the  same  farm  and  in  the  same  field,  com  on  the  more  sandy  part 
of  a  field  and  potatoes  on  heavier  land,  the  contact  line  of  the  two 
erops  marking  a  distinct  boimdary  between  two  soil  types.  Even  in 
the  selection  of  the  variety  of  potatoes  soil  texture  is  frequently  one 
of  the  first  considerations.  The  American  Giant  does  better  on  the 
more  sandy  soils  and  is  grown  almost  exclusively  on  sandy  soil  types, 
while  on  the  heavier  soils  round  varieties,  such  as  Cobbler  and  Mills 
Prize,  are  more  extensively  grown. 

Com,  the  principal  cereal  crop,  is  grown  on  practically  every  farm 
in  the  area.  On  the  better  farms  the  seed  bed  is  well  prepared.  The 
lead  is  planted,  with  a  com  planter  or  by  hand,  the  latter  part  of 
May  or  early  in  Jime.  The  crop  is  intensively  cultivated  with 
Weeders  and  cultivators.  Fertilizers,  when  used,  are  appUed  at  the 
rate  of  about  800  pounds  per  acre.  The  mixtures  used  run  close  to 
a  3-8-10^  mixture. 

The  hay  crop  is  largely  timothy,  red  clover,  and  alsike  clover  seeded 
together.  Mixed  hay  is  harvested  the  first  year,  with  clover  predomi- 
lAting,  but  in  the  second  and  third  years  the  crop  is  mostly  timothy. 
Seeding  is  done  late  in  August,  on  land  from  which  a  crop  of  potatoes 
nr  rjre  has  been  harvested,  and  cutting  begins  in  June  and  October. 
&alt  mamh  hay  is  cut  from  the  Tidal  marsh  in  summer,  or,  if  the 
leason  is  wet  and  the  meadows  are  flooded,  the  cutting  is  delayed 
BSktil  the  ground  is  frozen  in  winter.  Only  one  cutting  is  made  each 
r%ar.  The  alfalfa  acreage  is  small,  but  it  is  increasing  yearly.  Three 
buttings  are  made  and  occasionally  a  fourth.    The  well-drained  heav- 

*  Peroentagefiy  respectively,  of  nitrogen,  phosphoric  acid,  and  potash.   The  mixtu.t«&  cv^q\a^  «:ia  >3dma 
before  1M7.   War  conditions  eliminated  the  potash  entirely  oc  Ttt^\ioe^  Vt  \a  \  ox  *]l  v«t  ^s^^^- 
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'eppers  are  set  out  in  rows  about  3  feet  apart  as  soon  as  danger 
en  frost  has  passed.  They  are  fertilized  somewhat  heavier  than 
latoes,  the  average  application  in  normal  times  being  about  1^000 
Lnds  per  acre.  Careful  attention  is  given  to  cultivation  during 
wth,  and  the  fields  are  picked  over  several  times  each  season. 
3  crop  is  shipped  either  in  barrels  or  hampers.  The  principal  vari- 
es are  Ruby  King,  Cheese,  Bull  Nose,  White  Cap,  and  Chinese 
nt. 

*ruit  production  in  the  Chatsworth  area  is  limited  chiefly  to 
<^he6,  but  some  apples  and  pears  also  are  grown.  There  are  excel- 
[>  opportunities  in  the  area,  however,  for  fruit  growing,  especially 
peach  production  on  the  well-drained  sandy  soils.  At  present 
re  are  a  few  commercial  orchards  in  the  area  where  modem  meth- 

are  understood  and  practiced.  Among  the  peaches  the  Elberta 
be  favorite  variety,  and  some  Carman,  Belle,  and  Champion  are 
wn.  Peaches  usually  are  shipped  to  New  York  packed  in  Georgia 
riers  or  baskets.  The  production  of  apples  and  pears  is  not  im- 
tant. 

lie  berry  crops  include  blackberries,  raspberries,  dewberries,  and 
iwberries,  grown  chiefly  in  the  southwestern  part  of  the  area.  The 
ps  are  heavily  fertilized,  and  under  careful  attention  excellent 
Ids  are  obtained.  The  berries  are  placed  in  quart  or  pint  boxes, 
tked  in  crates,  and  shipped  to  outside  markets,  usually  New  York 
Philadelphia. 

The  cranberry  industry  is  of  great  importance.  According  to  the 
isus  of  1920  there  were  grown  in  1919  in  Atlantic,  Ocean,  and  Bur- 
^n  Counties,  7,172,719  quarts  of  cranberries  on  6,011  acres  of 
l-  The  acreage  and  production  increased  in  Atlantic  County  in 
\  last  10  years,  and  decreased  in  Ocean  and  Burlington  Counties. 
rUngton  County  in  1919  produced  about  73  per  cent  more  cran- 
*ries  than  Ocean  and  Atlantic  Coxmties  combined.  Practically  all 
I  producing  cranberry  acreage  in  Burlington  Coimty  lies  within  the 
jndaries  of  the  Chatsworth  area. 

3ogs  are  laid  out  in  low  swampy  areas  by  clearing  off  the  forest 
i  building  dikes,  drainage  ditches,  and  flood  gates.  Damage  from 
St  and  winterkilling  is  prevented  by  flooding  the  bogs  during  f  reez- 
'  weather.  Flooding  usually  begins  late  in  November,  and  the 
nts  remain  under  water  until  early  spring.  The  larger  growers 
intain  reserve  supplies  of  water  in  large  reservoirs  ready  for  instant 
I.  Streams  are  frequently  diverted  from  their  courses  and  ditches 
y  at  considerable  expense  in  order  to  maintain  an  adequate  supply. 
>og  is  certain  to  prove  unsuccessful  and  the  plants  will  be  injured 

frost  or  winterkilled  if  sufficient  water  is  not  obtainable  when 
>ded.  Many  failures  in  the  cranberry  industry  are  due  to  the  lack 
3ufficient  supplies  of  water  for  flooding  the  bogs.  The  flow  from 
ervoirs  is  regulated  by  systems  of  ditches,  dikes,  and  flood  ^Q.t^Q&« 


Geoqraphic  Provinces  of  Ntvj  •itRSE.'i. 


SOIL  SURVEY  OF  THE  CHATSWOBTH  AREA,  NEW  JERSEY.     481 

b  is  strongly  acid,  and  they  appear  to  grow  best  on  soil  composed 
;ely  of  peaty  material  and  sand,  such  as  is  found  in  many  places 
)r  near  areas  mapped  as  Swamp,  St.  Johns  sand,  and  Leon  sand, 
arms  of  the  Chatsworth  area  are  in  general  only  moderately  well 
ipped.  In  sections  where  certain  crops  have  been  specialized, 
'or  example,  in  the  vicinity  of  Pemberton  and  northeast  of  Lake- 
»d,  more  modem  labor-saving  implements  are  used  and  less  hand 
)r  is  performed.  Only  a  small  number  of  tractors  are  used  in  the 
t.  Poultry  farms  surroimding  Lakewood  are  generally  well 
ipped. 

ood  methods  of  cultivation  are  followed  throughout  the  area, 
)cially  where  the  land  is  farmed  intensively,  as  in  growing  truck. 
Ovations  usuaUy  follow  each  rain,  at  first  relatively  deep  and 
)niing  more  shallow  as  the  crop  matures. 

^nsiderable  attention  is  given  to  the  rotation  of  crops,  especially 
he  general  farms  and  dairy  farms.  The  common  rotations  cover 
year  or  5-year  period,  and  consist  of  corn,  followed  by  rye  and 
i  by  grass,  the  last-named  occupying  the  land  2  or  3  years. 
3re  potatoes  are  grown  the  rotation  is  com  1  year,  potatoes  1  to 
ars,  or  rye  1  year  followed  by  grass  1  to  3  years.  Frequently  a 
that  has  been  in  com  is  cropped  in  part  to  potatoes  and  in  part 
pe,  the  potatoes  occupying  the  heavier  soil.  This  forms  an  elastic 
tion  well  adapted  to  the  needs  of  the  farm  and  soil.  Occasionally 
he  lighter  sandy  soils  cowpeas  follow  the  rye  harvest.  These  are 
'-ed  imder  the  same  fall  and  the  field  is  again  seeded  to  rye. 
sn  wheat  is  grown  it  replaces  rye  in  a  4-year  rotation  consisting 
om  1  year,  wheat  (sown  with  grass)  1  year,  and  grass  2  years. 
>n  potatoes  are  grown  for  several  years  continuously  on  the  same 
,  careful  attention  is  given  to  cover  crops.  These  consist  usually 
pe,  wheat,  or  crimson  clover,  or  a  combination  of  rye  or  wheat 
.  clover.  The  seeding  is  done  late  in  August  and  the  crop  plowed 
3r  the  following  spring.  Where  the  truck  crops  are  extensively 
m,  less  attention  is  paid  to  rotations. 

^rtilizers  are  almost  universally  used.  Stable  maniure  is  usually 
lied  to  com  ground,  and  commercial  mixtures  are  used  on  rye, 
itoes,  and  com.  Both  manure  and  fertilizers  are  extensively 
I  where  truck  crops  are  grown.  Potatoes  receive  from  about 
to  to  1,600  poimds  of  commercial  fertilizer  per  acre  during  normal 
Bs,  the  mixture  analyzing  4-8-10.  Com  receives  from  300  to  400 
nds  of  a  cheaper  mixture,  analyzing  about  2-8-7.  From  10  to 
ons  of  stable  manure  may  be  applied  instead  of  the  conmiercial 
ilizer.  Rye  receives  much  the  same  treatment,  except  when  fol- 
ing  potatoes,  tomatoes,  or  other  truck  crops,  in  which  case  it  is 
ly  fertiUzed.  Applications  to  truck  crops  vary  within  wide  limits, 
Buding  upon  soil  conditions  and  the  crop  grown.    In  1909  the 

23980**— 23 3 
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In  Ocean  County  79.8  per  cent  of  the  farms  were  operated  by 
owners  and  14.7  per  cent  by  tenants  in  1900.  In  1920  owners  were 
operating  86  per  cent  of  the  farms.  In  Bm'lington  County,  between 
1900  and  1920,  the  farms  operated  by  owners  increased  from  69.2 
per  cent  to  68.9  per  cent,  and  in  Atlantic  County,  in  1920,  91.7  per 
cent  of  the  farms  were  operated  by  owners,  as  compared  with  77.7 
per  cent  in  1900.  Various  systems  of  renting  are  practiced  through- 
out the  area.  Cash  rents  range  between  $2  and  $10  per  acre,  de- 
pending upon  soil,  market  conditions,  and  the  crops  grown.  Share 
rents  are  usually  on  the  basis  of  equal  shares,  the  tenants  bearing 
Iialf  the  expenses  and  receiving  half  the  crops. 

The  prevalence  of  mosquitoes  during  the  summer  months  through- 
out practically  all  the  Chatsworth  area  tends  to  retard  agricultural 
development.  It  is  believed  that  steps  for  their  extermination, 
"which  could  be  accomplished  at  a  relatively  low  cost  in  proportion 
to  the  probable  resultant  increase  in  land  values,  should  be  taken 
i^thout  further  delay. 

The  value  of  farm  land  varies  widely  in  different  parts  of  the  area. 
Prices  to  a  large  extent  depend  upon  soil  conditions,  agricultiu*al 
development,  and  location.  The  highest  priced  land  in  the  area  is 
found  north  and  southeast  of  Lakewood,  in  the  vicinity  of  AUenwood 
and  Manasquan,  where  improved  land  sells  for  as  much  as  $200  an 
acre.  The  nearness  of  these  farms  to  Lakewood  and  the  shore 
resorts  and  the  fact  that  the  soils  are  among  the  best  in  the  area, 
accoimt  for  the  high  price.  Between  Lakewood  and  Toms  River 
improved  farms  with  equipment,  generally  for  poultry  raising,  bring 
from  $75  to  $250  an  acre.  Their  value  depends  more  on  improve- 
ments suitable  for  poultry  raising  and  upon  location  with  respect  to 
market  than  upon  soil  conditions.  Aroxmd  Pemberton  $125  an  acre 
is  the  prevailing  price  for  improved  land.  Uncleared  land  sells  for 
$3.50  to  $20  an  acre,  depending  largely  upon  location  and  character 
of  the  soil.  The  average  price  for  such  land  is  probably  about  $7.50 
an  acre. 

SOILS.^ 

The  Chatsworth  area  lies  wholly  within  the  Coastal  Plain.  The 
materials  of  this  physiographic  province  in  New  Jersey  consist  mainly 
of  unconsohdated  beds  of  sand,  gravel,  clay,  and  greensand  marl, 
which  were  deposited  in  the  sea  under  varying  conditions  of  depth, 

'The  soils  of  the  Chatsworth  area  Join  well  with  the  soils  of  the  Millville  area,  with  the  exoeptian 
that  some  anas  of  the  Sassafras  sand  in  the  ICillville  area  abut  upon  the  Lakewood  sand,  shallow  phase, 
in  the  Chatsworth  area.  In  the  Chatsworth  area  it  was  decided  to  map  some  of  those  areas  having  a 
ihallow  white  surface  soil  as  the  shallow  phase  of  the  Lakewood,  regardless  of  the  fact  that  the  same  soil 
bod  been  mapped  previously  as  Sassafras  sand  in  the  Millville  area. 

The  soils  of  the  Chatsworth  area  Join  up  with  those  of  the  Camden  area  in  all  essentials,  except  that 
the  areas  which  were  mapped  as  Hyde  loamy  sand  in  the  Camden  area  have  been  mapped  simply  as 
Swamp  in  the  Chatsworth  area,  the  latter  classification  being  considered  the  better  because  of  the  wide 
Tailation  in  the  character  of  the  material  and  the  very  wet,  swampy  nature  of  these  lowland  areas. 
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agitation  of  water,  and  distance  from  shore.  Since  the  elevation  of 
this  part  of  the  ocean  floor,  streams,  winds,  and  other  agencies  of 
erosion  have  removed  some  of  the  materiab,  shifted  and  redeposited 
others,  and  more  or  less  modifled  and  rearranged  the  original  marine 
deposits.  Undoubtedly  there  has  been  considerable  removal  by  leach- 
ing of  the  soluble  substances  formed  through  the  weathering  and 
decay  of  the  mineral  particles  in  the  soil.  There  is  no  considerable 
amount  of  lime  carbonate  in  any  of  these  soils,  at  least  none  of  then 
effervesce  with  hydrochloric  acid. 

The  surface  parts  of  these  modified  and  shifted  materials,  with  the 
addition  of  varying  amounts  of  organic  matter,  constitute  the  pnsent 
soils  of  the  Chatsworth  area.  Under  the  influence  of  the  processes 
of  weathering  and  the  wide  variations  in  the  drainage,  due  to  topo- 
graphic differences,  a  relatively  large  number  of  soil  types  have  beeo 
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of  the  subsoil  and  substratum  insures  good  underdraii^age  and  ready 
permeability  by  plant  roots.  The  Sassafras  soils  are  mellow  and 
easily  worked.  The  types  of  the  Sassafras  series  mapped  in  the 
Chatsworth  area  range  from  loam  to  coarse  sand. 

The  types  of  the  Collington  series  are  distinguished  by  the  brown 
or  grayish-brown  color  of  the  surface  soils,  the  reddish-yellow  or 
orange  color  of  the  subsoil,  and  the  presence  of  varying  amounts  of 
greensand  marl  in  the  soil  or  subsoil,  or  both.  The  Collington  soils 
usually  have  a  decided  olive-green  or  greenish-brown  tinge  in  the 
subsoil,  and,  in  places,  in  the  soil,  and  a  characteristic  greasy  texture. 
ElxCept  for  the  very  heavy  types,  the  Collington  soils  are  mellow  and 
easily  worked.  This  series  has  a  level  to  very  gently  sloping  topog- 
raphy and  the  drainage  is  good.  The  material  of  the  heavier  types 
is  often  of  a  strong  green  color  and  stiJff  structure,  but  this  very 
green  material  consists  mainly  of  the  unweathered  parent  beds.  Four 
types  of  the  series  are  mapped  in  this  area. 

The  Shrewsbury  soils  are  closely  associated  with  the  Collington 
doilsy  occupying  lower  positions  or  flat  areas  where  the  drainage  is 
imperfect.  They  are  characterized  by  the  brown  or  sUghtly  grayish- 
brown  color  of  the  siuf  ace  soils,  and  the  mottled,  greenish,  yellowish, 
and  reddish  color  of  the  subsoil.  Glauconite  (greensand  marl)  is  pres- 
ent in  varying  quantities.  The  Shrewsbury  sandy  loam  is  the  only 
type  recognized  in  the  Chatsworth  area. 

The  types  of  the  Keansburg  series  have  black  surface  soils  and  a 
mottled,  greenish,  bluish,  grayish,  and  yellowish  subsoil.  Their  drain- 
age is  imperfect,  rather  poorer  than  that  of  the  Shrewsbury  series. 
The  Keansburg  soils  bear  the  same  relation  to  the  Collington  soils  as 
the  Portsmouth  soils  do  to  the  Sassafras  and  Norfolk  soils;  that  is, 
they  are  of  the  same  derivation  but  have  developed  under  conditions 
of  poor  drainage.  The  Keansburg  loam  is  the  only  type  mapped  in 
this  area. 

The  Norfolk  soils  are  closely  associated  with  those  of  the  Sassa- 
fras series.  They  are  distinguished  by  their  grayish  to  light-brown 
surface  soils  and  pale-yellow  to  yellow,  friable  subsoils.  The  Nor- 
folk fine  sand  and  an  imperfectly  drained  phase  of  the  Norfolk  sandy 
loam  have  been  mapped  in  this  area. 

The  surface  soils  of  types  of  the  Lakewood  series  are  white  and  the 
subsoil  is  orange  or  orange  yellow.  The  organic  content  of  these  soils 
is  very  low,  and  they  are  composed  very  largely  of  quartz  sand. 
The  drainage  is  usually  excessive,  the  topography  level  to  hummocky, 
and  the  productivity  low.  The  sand,  with  a  shallow  phase,  the  fine 
sand,  and  a  deep  phase  of  the  sandy  loam  have  been  mapped  here. 

The  types  of  the  St.  Johns  series  are  characterized  by  the  dark- 
gray  or  black  color  of  the  surface  soil,  the  coffee-brown  to  dark- 
brown  color  of  a  compact  or  ''hardpan^'  layer  bes^%XXi^  %sA  H^s^ 
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whitish,  grayiBh,  hrownish,  or  mottled  color  of  th«  deep  subsoil.  Tlie 
"hardpan"  layer  shows  a  concentration  of  organic  matter  and  to 
Bome  extent  of  iron.  The  drainage  is  imperfect.  These  soils  occnpv 
depressions  and  lower  situations.  The  sand  is  the  only  type  mapped 
here. 

The  types  of  the  Portsmouth  series  are  pooriy  drained.  The  sur- 
face soils  are  similar  to  those  of  the  St.  Johns  series,  but  the  subsoil 
is  white  or  mottled  white,  gray,  and  pale  yellow.  There  is  no  hard- 
pan  layer,  but  the  subsoil  is  saturated.  The  Portsmouth  soils  occur 
in  the  lower  situations,  without  adequate  drainage  outlets,  adjacent 
to  or  near  areas  of  Sa.ssafr»s  or  Norfolk  soils.  The  sandy  loam  and 
loam  have  been  mapped  in  this  area. 

The  types  of  the  Scranton  series  have  black  surface  soils  underlain 
by  a  pale-yellow  subsoil,  mottled  in  places  with  gray.  Their  drain- 
age is  better  developed  than  that  of  the  St.  Jolms  or  Portemontli 
series.  Frequently  the  Scranton  soils  occupy  intermediate  positions 
between  these  imperfectly  drained  soils  and  the  weil-drained  soils  of 
the  Sassafras,  Norfolk,  and  Lakewood  series.  The  BUidy  loam  is  the 
only  Scranton  type  mapped  in  the  Chatsworth  area. 

The  types  of  the  Leon  series  have  white  or  light-gray  surface  soils 
overlviner  a  white  subsoil  with  a  coffee-brown  "  hardpan  "  laTer.  like 
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In  the  following  pages  the  various  soils  are  described  in  detail. 
Their  distribution  is  shown  on  the  accompanying  soil  map. 

The  names  and  the  actual  and  relative  extent  of  the  soils  mapped 
are  given  in  the  table  below. 

Areas  of  different  boUs, 


Sou. 


Lakewood  sand 

Shallow  pbase 

Sassafras  land 

Flat  phase 

Swamp 

St.  Johns  sand 

Sassafras  sandy  loam 

Deep  phase 

Flat  phase 

noHWifras  gravelly  sandy  loam 

Tidal  marsh 

lAkewood  sandy  loam,  deep  phase 

Sassafras  fine  sand 

Coastalheach 

Sassafras  fine  sandy  loam 

Leon  sand 

Lakswoodltaiesand 

Portsmooth  sandy  loam 


Acres. 


173,248 

31,806 

116,902 

640 

114,624 

60,800 

29,184 

23,488 

256 

50,816 

48,576 

30,912 

8,448 

7,680 

7,296 

5,504 

5^812 

5,120 


Per 
cent. 


26.9 

1&4 

15i0 
7.9 


7.0 


6.6 
6.3 
i.0 
1.1 
1.0 

#  .0 
.7 

.7 

.7 


Sou. 


Sassafras  loam 

ColUngUm  fine  sandy  loam 

Norfolk  fine  sand 

Sassafras  loamy  sand 

Flat  phase 

Keansburgloam. 

Scranton  sandy  loam 

Shrewsbory  sandy  loam 

Freoeaaloam 

Norfolk  sandy  loam,  imperfectly 

drained  phase 

iPoUington  sand 

Collington  sandy  loam,  deep  phase 

Portsmouth  loam. 

Sassafras  coarse  sand 

Collington  loam 

Total 


Aores. 


5,120 
5,056 
4,992 
4,352 
512 
3,968 
3,968 
3,776 
3,136 

3,136 
1,920 
1,7« 
1,664 
576 
128 


764,800 


Per 

cent. 


1 


.7 
.7 
.7 

.6 

.5 
.6 
.6 
.4 

.4 
.2 
.2 
.2 
.1 
.1 


BABSAFRA8  ORAYELLT  8ANDT  LOAM. 


In  its  typical  development  the  Sassafras  gravelly  sandy  loam  is  a 
brownish-gray  gravelly  sandy  loam  or  loamy  sand,  which,  passes 
within  a  few  inches  into  reddish-yellow  gravelly  sandy  loam,  forming 
the  lower  part  of  the  soil  and  upper  part  of  the  subsoil.  This  grades 
into  a  gravelly  sandy  loam  or  gravelly  sandy  clay,  in  which  the  gravel 
and  sand  are  coarser  and  below  depths  of  24  to  30  inches  into  still 
coarser  material,  consisting  of  a  mixture  of  gravel  and  sand  or 
coarse  sand  and  sand.  The  gravel  throughout  the  profile  consists  of 
rounded,  waterwom  quartz  fragments. 

This  tjrpe  is  quite  variable  in  texture.  In  many  places  in  wooded 
areas  the  surface  soil  to  shallow  depths  is  gray  to  nearly  white,  ap- 
proaching in  appearance  the  Lakewood  gravelly  sandy  loam.  Below 
depths  of  2  to  4  inches,  however,  the  color  is  brownish  gray,  light  brown 
or  yellowish  brown,  and  like  the  typical  Sassafras.  Much  of  this 
type  as  mapped  in  the  vicinity  of  Bamegat  Park,  Elwood,  Lacey, 
Forked  River,  and  Cedar  Grove  has  these  characteristics.  These  areas 
would  have  been  classified  with  some  other  series  than  the  Sassafras, 
but  for  the  fact  that  the  white  layer  is  very  shallow,  and  that  the  mate- 
rial below  has  the  Sassafras  characteristics.  In  places  there  are  areas 
mapped  with  the  Sassafras  in  which  the  surface  soil  is  yellowish 
brown  or  even  reddish  brown. 
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ion  of  the  farm  buildings^  local  topography,  and  condition  of  the 
1.  Farther  south  and  a  few  miles  west  of  the  coast  forested  land 
I  be  bought  as  low  as  $10  to  $15  an  acre.  Land  values,  however, 
5r  the  area  north  and  west  of  Toms  River  are  depreciated  at  the 
sent  time  by  the  presence  throughout  the  spring  and  summer 
Qths  and  even  late  into  the  fall  of  numerous  salt-marsh  and  fresh- 
rsh  mosquitoes.  Until  some  provision  is  made  for  the  elimination 
control  of  these  pests,  much  of  this  land  may  remain  imdeveloped 
some  time. 
?he  material  of  this  type  is  used  extensively  for  road  construction, 

gravel  having  just  sufficient  natural  binding  or  clayey  material 
rorm  a  good  road  bed.  The  main  highways  of  the  area  are  at 
^sent  constructed  of  this  material,  and  pits  from  which  it  is  obtained 

numerous,  as  the  map  shows. 
Che  productiveness  of  this  soil  can  be  increased  by  increasing  the 
itent  of  vegetable  matter.  This  can  be  accomplished  by  growing 
ver,  peas,  and  other  humus-supplying  crops  in  the  rotations, 
tnmercial  fertilizers  and  manure  give  marked  results  in  increased 
»lds. 

SASSAFRAS  COARSE   SAND. 

The  typical  Sassafras  coarse  sand  is  a  brownish-gray  or  light-brown 
arse  sand,  about  6  to  8  inches  deep,  overlying  yellow  or  reddish* 
Uow  gravelly  coarse  sand.  In  wooded  areas  the  surface  soil  is 
^wnish  gray  to  gray,  in  cultivated  fields  light  brown. 
This  type  occurs  mainly  on  gentle  slopes,  where  the  drainage  is 
od  to  excessive.  It  is  not  extensive  and  not  important  agricul- 
•ally.  It  is  held  at  prices  ranging  from  $10  an  acre  upward  depend- 
f  chiefly  on  the  desirability  of  the  location. 

Heavy  applications  of  fertilizer  or  manure  are  necessary  for  the 
>duction  of  good  crops.  The  cost  of  production  on  such  a  coarse- 
:tured  soil  is  so  high  that  there  is  considerable  doubt  whether  it 
1  be  farmed  profitably  under  present  economic  conditions.  For 
*tain  crops,  such  as  blackberries,  dewberries,  and  asparagus,  it  may 
possible  to  use  favorably  located  areas  with  profit.  Generally 
zh  land  can  best  be  used  for  forestry. 

SASSAFRAS   SAND. 

Most  of  the  Sassafras  sand  in  this  area  consists  of  a  layer  of  gray 
whitish  sand,  about  an  inch  thick,  underlain  by  brownish-gray 
ad,  which  at  a  depth  of  5  to  8  inches  passes  into  orange  or  reddish- 
llow  slightly  loamy  sand  subsoil.  There  is  not  much  variation  in 
B  subsoil,  except  locally  where  in  the  lower  part  it  is  yellower  and 
IS  loamy  or  redder  and  more  loamy.  In  places  there  a  is  gravel  or 
arse  sand  stratum  between  the  depths  of  20  and  36  inches. 

239g0*»— 23 4 
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ixnbia.  Some  peaches  also  are  produced.  Yields  in  general  are 
Lewhat  lower  than  on  the  heavier  Sassafras  types,  and  more  or- 
ic  matter  and  fertilization  are  required  for  good  yields.  This  soil 
>onds  readily  to  liberal  applications  of  commercial  fertilizers,  but 

effects  soon  disappear.     Cowpeas,  clover,  and  rye  are  crops  that 
.  be  advantageously  grown  to  build  up  the  humus  content  of 

soil. 
!Tie  forest  growth  is  far  superior  to  that  on  the  Lakewood  sand  or 

Johns  sand.     Various  species  of  oaks  predominate,  with  some 
B  and  scrub  oak.     When  such  forested  areas  are  protected  from 

and  systematically  thinned  excellent  stands  of  oak  and  pine 
ow. 

*his  type  when  in  forest  can  be  bought  at  the  present  time  for 
lit  $15  to  $25  an  acre;  sometimes  for  less.  Cleared  land  brings 
n  $75  to  $100  an  acre,  depending  upon  location,  character  of  im- 
vements,  and  state  of  productiveness. 

'assafrds  sandy  flat  phase. — The  Sassafras  sand,  flat  phase,  consists 
.  light-brown  to  brown  sand  passing  at  6  to  8  inches  into  an  orange, 
dish-yellow,  or  yellow  sand,  which  usually  passes  into  pale-yellow, 
.  sand  in  the  lower  part  of  the  3-foot  section.  In  places  a  gravel 
itum  is  present  at  depths  of  24  to  36  inches.  Small  areas  of  Sas- 
*as  sandy  loam,  loamy  sand,  and  sand  have  been  included  on  the 
p,  owing  to  their  small  extent. 

^his  phase  is  associated  with  the  better  drained  Sassafras  types 
ig  Barnegat  Bay.  It  occupies  flats  in  which  the  drainage  is  not 
rywhere  adequate  and  the  lower  subsoil  is  generally  wet.  A  con- 
Jrable  part  of  it  is  cleared  and  used  for  berries  and  truck  crops, 
awberries  are  an  important  crop.  Liberal  applications  of  fertilizers 
oaanure  are  required  for  the  production  of  best  yields. 

SASSAFRAS   LOAMY   SAND. 

The  typical  Sassafras  loamy  sand  is  a  grayish-brown  or  light-brown 
my  sand,  about  6  to  8  inches  deep,  overlying  reddish-yellow  loamy 
id,  the  lower  part  of  which  is  less  loamy,  coarser  textured,  and  in 
Qe  places  more  yeUow.  Gravel  is  present  locally  in  the  subsoil, 
i  here  and  there  in  the  siurface  soil.  In  forested  areas  a  thin  layer 
the  surface  soil  in  places  is  brownish  gray  and  in  spots  almost 
ite. 

The  Sassafras  loamy  sand  occurs  in  comparatively  small  bodies 
lely  distributed  throughout  the  area,  being  most  abundant  in  the 
inity  of  West  Creek,  south  of  Tuckerton,  and  around  Lakewood. 
ay  areas  occur  upon  flats  in  higher  situations  and  others  upon 
tly  imdulating  slopes.  The  drainage  is  well  established. 
oDDie  of  this  type  is  cleared  and  used  for  the  production  of  la.tA 
5k  crops,  especially  in  the  northeastern  part  oi  \J[i<^  %x^«b  \2a.  \>c^^ 
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required  in  order  to  obtain  good  yields  of  most  crops.  The  soil 
d  be  improved  by  growing  cowpeas  and  clover  or  by  plowing 
Br  a  crop  of  rye  or  other  humus-supplying  vegetation. 

SASSAFRAS  SANDY  LOAM. 

he  surface  soil  of  the  Sassafras  sandy  loam  in  cultivated  fields 
dsts  of  light-brown  to  brown  loamy  sand  or  sandy  loam,  about  6 
inches  deep,  grading  into  yellow  or  reddish-yellow  loamy  sand 
indy  loam,  which  at  about  12  to  15  inches  passes  into  yellow  or 
lish-yellow  sandy  clay,  and  this,  in  turn,  into  reddish-yellow 
ly  clay,  which  may  contain  gravel  or  coarser  sand,  or  both,  in 
lower  part  of  the  profile.  The  lower  subsoil  is  nearly  always 
e  sandy  and  contains  less  fine  material  than  the  stratum  above, 
crested  areas  the  surface  soil  is  usually  grayish  brown  or  light 
vn  in  color.  In  places  the  soil  profile  consists  of  grayish-brown 
ght-brown  sand  or  loamy  sand,  passing  at  2  or  3  inches  into  yel- 
or  yellowish-brown  loamy  sand,  which  grades  downward  into 
ish-yellow  sandy  loam  and  then,  at  about  12  to  15  inches,  into 
ish-yellow  friable  sandy  clay.  In  such  areas  a  reddish-yellow 
ly  sand  or  loamy  coarse  sand  occurs  at  22  to  26  inches, 
iiere  are  included  within  this  type,  as  mapped,  areas  of  Sassafras 
1,  as  south  of  Aserdaten,  and  also  some  areas  of  Sassafras  gravelly 
[y  loam,  coarse  sandy  loam,  loamy  sand,  and  sand.  Some  areas  of 
nton  sandy  loam,  consisting  of  black  sandy  loam  overlying  red- 
-yellow  sandy  loam,  locally  mottled  gray  and  yellow  in  the  lower 
oil,  are  also  included. 

le  Sassafras  sandy  loam  is  an  important  soil,  especially  in  the 
heastem  part  of  the  area  north  of  Lakewood.     It  occims  quite 
nsively,  however,  in  all  parts  of  the  area,  except  in  the  central 
It  generally  occupies  the  level  situations  associated  with  the 
airas  loam,  gravelly  sandy  loam,  loamy  sand,  and  sand.     In  map- 
this  type  some  strips  of  material  approximating  sand  or  loamy 
in  texture  were  included,  the  gradation  between  the  soils  being 
that  arbitrary  boundaries  were  necessary  in  some  places.     The 
graphy  is  level  to  gently  rolling,  and  the  drainage  is  good. 
uch  of  this  type  is  cleared  and  farmed,  particularly  in  the  north- 
Dart  of  the  survey.     Here  it  is  a  very  productive  soil.     It  is  han- 
much  the  same  as  the  Sassafras  gravelly  sandy  loam.     It  is 
cially  adapted  to  potatoes,  being  excelled  for  this  crop  only  by 
leavier  Sassafras  loam.     It  is  also  extensively  used  for  late  truck 
general  farm  crops.     Dairying  and  general  farming  are  practiced 
I  this  type  around  Camp  Dix. 

iks  predominate  in  forested  areas,  with  a  scattering  of  pine. 
li  of  the  virgin  forest  growth  has  been  destroyed  by  repeated  fires, 
the  growth  is  generally  stimted.     With  protection,  however,  the 
produces  a  fine  growth  of  oak. 
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i  this  type  is  to  be  successfully  cultivated,  however,  the  tmning 
ler  of  humus-supplying  crops  or  manure  is  essential.  Commer- 
L  fertilizers  increase  the  yields  of  all  crops,  imdoubtedly  giving  the 
tf  results  in  those  areas  where  the  soil  has  not  been  depleted  of 
anic  matter. 

BAS8AFBAS  FINS   8ANDT  LOAM. 

Tie  Sassafras  fine  sandy  loam  consists  of  a  brown  to  slightly  dark 
%Rn  loamy  fine  sand  or  fine  sandy  loam,  8  to  10  inches  deep,  under- 
L  by  yellow  loamy  fine  sand  or  fine  sandy  loam,  which  passes 
c^kly  into  reddish-yellow,  friable,  heavy  fine  sandy  loam  or  fine 
dy  clay,  and  this  passes  at  about  24  inches  into  reddish-yellow 
orange-colored  friable  sandy  clay.  In  places,  as  about  2  miles 
thwest  of  Glendola,  the  lower  subsoil  is  a  reddish-yellow  fine  sand 
oamy  fine  sand. 

^liis  soil  is  less  extensive  than  some  of  the  other  Sassafras  types, 
large  bodies  of  it  occur  north  of  Bennetts  Mills,  west  of  Farm- 
iale,  southeast  of  Maxim,  near  Indian  Mills,  and  south  of  Taber- 
le.  The  siuf  ace  is  level  to  rolling  and  the  drainage  is  good. 
Vobably  40  per  cent  of  it  is  cleared  and  farmed.  The  native 
ber  consists  of  various  species  of  oaks,  with  chestnut,  sassafras, 
5h,  hickory,  and  a  scattering  of  pine.  When  protected  from  fire 
ellent  stands  of  timber  are  obtained. 

Tie  tilled  area  of  this  type  is  utilized  principally  for  the  general 
n  crops  of  the  region  in  conjimction  with  late  truck  crops.  Dairy- 
and  fruit  growing  also  are  of  some  importance.  This  is  an  espe- 
ly  good  potato  soil,  surpassed,  probably,  only  by  the  Sassafras 
n.  Yields  of  200  bushels  per  acre  are  not  uncommon. 
Tie  type  is  naturally  a  good  soil,  but  in  order  to  keep  it  produc- 
i  winter  cover  crops  and  legumes  should  be  included  in  the  rota- 
is  and  plowed  under  as  a  source  of  organic  matter.  Liming  has 
ved  beneficial  on  this  soil  as  well  as  on  the  other  important  types 
bhe  Sassafras  series  through  the  New  Jersey,  Delaware,  and  the 
^apeake  Bay  region.  Manure  or  commercial  fertilizer  is  necessary 
the  best  yields. 

8A8SAFBA8  LOAM. 

rhe  surface  soil  of  the  typical  Sassafras  loam  consists  of  a  light- 
»wn  to  brown  loam,  8  or  10  inches  deep;  the  subsurface  or  upper 
isoil  consists  of  reddish-yellow  friable  loam  extending  to  a  depth 
about  18  inches,  and  the  middle  subsoil  of  dull-red  to  yellowish- 
.  friable  sandy  clay  containing  some  fine  gravel  and  sand.  In 
ces,  as  at  Camp  Dix,  the  type  consists  of  brown  friable  loam, 
lerlain  at  6  or  8  inches  by  reddish-yellow  loam  which  is  redder 
1  more  sandy  in  the  lower  part  of  the  3-foot  section.  In  other 
ces  the  subsoil  is  very  gravelly.    In  forested  areas  the  light-brown 
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icentown,  where  a  large  proportion  of  it  is  cleared  and  farmed,  and 
other  small  areas  north  of  Fort  Plains.  It  occupies  level  to 
itly  rolling  country  and  is  well  drained.  The  native  forest  growth 
^liiefly  pine  and  oak,  the  latter  predominating. 
^Then  farmed  this  soil  is  managed  in  much  the  same  way  as  the 
saffas  sand  and  has  the  same  crop  adaptations.  Truck  cro{>s, 
Ii  as  sweet  potatoes,  tomatoes,  muskmelons,  watermelons,  and 
»pers  are  the  principal  crops.  The  productiveness  of  the  land 
Id  be  improved  by  the  addition  of  stable  manure  and  the  growing 
tlover  and  cowpeas.  It  is  naturally  low  in  organic  matter.  Fer- 
&«rs  are  necessary  in  rather  heavy  applications  for  the  production 
good  yields  of  most  crops. 

COLUNGTON   8ANDT  LOAM,   DEBP  PHASE. 

The  Collington  sandy  loam  as  mapped  in  this  area  is  a  deep  phase 
the  type.  It  consists  of  light-brown  or  brownish-gray  sand  or 
cny  sand,  underlain  at  6  to  8  inches  by  reddish-yellow  sand  contain- 
some  dark-green  particles,  and  grading  at  about  24  to  30  inches 
>  greenish-yellow  sandy  clay.  Glauconite  or  greensand  marl, 
Lch  accounts  for  the  greenish  tinge,  occurs  in  varying  quantities 
^ughout  the  3-foot  section.  It  is  particularly  prominent  in  the 
dy  clay  subsoil,  but  generally  is  not  conspicuous  above  the  lower 
soil.  In  places  the  heavy  sandy  clay  layer  is  encountered  at 
xit  14  inches;  in  other  places  below  30  inches,  the  average  depth 
ig  about  18  to  20  inches.  Some  small,  unimportant  areas,  in 
ch  the  material  is  fine  in  texture — in  reality  the  Collington  fine 
dy  loam,  deep  phase — are  included  with  this  soil. 
'Ids  is  not  an  extensive  soil.  It  occurs  chiefly  in  the  northwestern 
northeastern  parts  of  the  area,  in  the  vicinity  of  Pemberton, 
bh  of  Smithville,  1 J  miles  north  of  Fort  Plains,  and  northwest  of 
at  Farms.  The  surface  is  gently  rolling,  and  the  drainage  is  good, 
tactically  all  this  soil  is  cleared  and  farmed.  It  is  especially 
pted  to  truck  crops,  such  as  tomatoes,  sweet  potatoes,  musk- 
ons,  peppers,  and  watermelons,  and  to  potatoes  to  some  extent, 
farm  practice  it  receives  much  the  same  treatment  as  the  Col- 
ston fine  sandy  loam  with  which  it  is  associated. 
Oie  plowing  under  of  more  vegetable  matter,  which  may  be  sup- 
3d  by  crops  of  cowpeas,  clover,  or  rye,  would  improve  the  pro- 
3tivity  of  this  soil.  Manure  or  fertilizer  is  necessary  for  good 
Ids. 

OOLUNaTON  FINE   SANDY  LOAM. 

To  a  depth  of  about  8  or  10  inches  the  Collington  fine  sandy  loam 
isists  of  a  brown  loamy  fine  sand  to  fine  sandy  loam  with  a  green- 
cast.    This  is  underlain  by  reddish-yellow  fine  sandy  loam  tg 
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COLLINOTON   LOAM. 

Typically  the  Collington  loam  consists  of  a  brown  to  rather  dark 
Dwn  mellow  loam^  about  8  to  10  inches  deep,  miderlain  by  reddish- 
Dwn  heavy  loam  to  clay  loam  containing  enough  greensand 
kterial  to  impart  in  places  a  greenish  color. 

This  type  is  mapped  only  at  Smithville  and  southwest  of  Ewans- 
le.  It  occupies  flat  level  positions,  but  the  drainage  is  good.  All 
3  type  is  cleared  and  farmed.  It  is  handled  in  much  the  same 
Lnner  as  the  Collington  fine  sandy  loam,  with  which  it  is  closely 
(ociated.  Yields  are  somewhat  larger  on  this  type  than  on  the 
hter  sandy  loam  of  the  series.  The  general  farm  crops,  such  as 
:*ii,  small  grain,  timothy  and  clover,  and  potatoes,  are  grown. 

SHREWSBURY    SANDT  LOAM. 

rhe  Shrewsbury  sandy  loam  consists  of  a  brown  or  grayish-brown 
idy  loam,  about  8  to  10  inches  deep,  imderlain  by  mottled  green- 
,  yellow,  bluish-gray,  and  reddish-yellow  sandy  clay,  which  at 
Dut  20  to  24  inches  passes  into  heavier  sandy  clay  of  mottled 
^enish,  yellowish,  and  reddish  colors.  In  places  the  surface  soil 
^  dark-brown  to  black  loam,  representing  inclusions  of  Keansburg 
m.  There  are  also  included  within  this  type  areas  of  Shrewsbury 
m  and  fine  sandy  loam. 

kji  area  1  mile  northeast  of  Vincentown  consists  of  brownish-gray 
gray  heavy  sandy  loam  to  loam,  underlain  at  about  8  inches  by 
^tled  bluish-gray  and  yellow  silty  clay  loam  to  sandy  clay  loam, 
I  at  about  15  inches  by  mottled  bluish-green  and  yellow  sandy 
y  loam  to  silty  clay,  which  passes  at  about  20  to  24  inches  into  a 
en  sand,  loamy  sand,  or  sandy  loam  showing  some  reddish  mot- 
ig.  An  area  one-half  mile  southeast  of  Vincentown  consists  of 
'^^m  sandy  loam  about  10  inches  deep,  overlying  yellow  sandy 
y  to  about  15  inches,  with  mottlings  of  bluish  gray  below  this,  the 
'«r  subsoil  consisting  of  mottled  reddish-brown  and  bluish-gray 
Lc]y  clay  which  passes  at  about  30  inches  into  a  reddish-yellow, 
low,  and  gray  sand. 

Vina  type  is  not  extensive,  occurring  only  in  the  northwestern  part 
»lie  area.  Most  of  it  is  under  cultivation.  There  are  large  develop- 
>nt8  in  the  vicinity  of  Vincentown  and  Pemberton,  south  of  Birm- 
^liam,  and  near  Beaverville.  This  soil  occupies  low-lying  flat  areas 
joining  the  Collington  soils  on  the  higher  level  and  the  Keansburg 
ils  in  the  lower  depressions.  The  drainage  is  imperfect  but  not  so 
^r  as  on  the  Keansburg  loam. 

When  artificially  drained,  this  type  produces  especially  heavy  yields 

com,  timothy  and  clover  hay,  wheat,  rye,  and  late  truck,  particu- 

tly  tomatoes.    Farmers  report  yields  of  80  bushels  of  comi^x  ^is^^^ 
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this  reason  it  is  better  adapted  to  the  production  of  the  general 
m  crops  than  to  trucking.  Vegetables  are  said  to  mature  10  days 
2  weeks  later  than  on  the  better  drained  soils.  This  type  when 
lined  is  well  suited  to  com.  Yields  of  80  to  100  bushels  per  acre 
I  obtained.  Timothy  and  clover  hay  yields  range  from  1  to  If 
IS  per  acre. 

The  tillage  methods  practiced  are  practically  the  same  as  those 
ployed  on  the  Sassafras  loam,  although  the  Keansburg  loam  is 
her  restricted  in  the  range  of  moisture  conditions  under  which  it 
I  be  plowed  satisfactorily.  Crops  on  this  type  do  not  receive  as 
ch  manure  or  commercial  fertilizer  as  on  many  of  the  other  soils, 
^en  drained,  the  Keansburg  loam  is  one  of  thie  most  productive 
leral  farming  soils  of  the  area,  and  under  proper  management  it  is 
siu^passed  for  the  production  of  hay  and  corn.  Liberal  applications 
lime  would  probably  give  favorable  results.  Artificial  drainage  is 
ential,  and  tile  drains  should  be  used  instead  of  open  ditches, 
e  lower,  wetter  areas,  where  drainage  is  impracticable,  can  be  util- 
d  to  the  best  advantage  as  pasture  land. 

NORFOLK  FINE   BAND. 

rhe  Norfolk  fine  sand  is  a  grayish-brown  or  brownish-gray  loose 
e  sand,  3  or  4  inches  deep,  underlain  by  yellow  or  pale-yellow  fine 
id.  In  places,  especially  in  the  lower  situationS|  the  subsoil  is 
i;htly  reddish  or  orange  colored,  approaching  in  color  the  character- 
ic  Sassafras  subsoil,  but  such  areas  are  not  typical.  In  low,  fiat 
)as  the  lower  subsoil  shows  some  gray  mottling  and  is  quite  moist. 
The  Norfolk  fine  sand  is  not  an  extensive  type,  nor  is  it  of  great 
^cultural  importance.  It  is  developed  chiefly  in  a  narrow  belt 
Qg  south  of  the  outcropping  marl  formations,  although  areas  of  it 
:ur  elsewhere  in  the  survey.  The  largest  tracts  lie  near  Flyat  and 
X  Chase.  This  type  occupies  well-drained  areas  having  a  some- 
at  hillocky  or  ridgy  surface.  The  drainage  is  excessive  in  places, 
^ecially  in  the  higher  situations.  Only  a  small  part  of  this  type  is 
ared. 

Che  virgin  forest  consists  chiefly  of  scrub  oak  and  pine.  Holly, 
imtain  laurel,  and  huckleberry  form  the  principal  undergrowth, 
ii  considerable  wintergreen  in  lower  situations.  This  soil  is  too 
xt  for  best  results  with  the  general  farm  crops,  but  under  careful 
nagement  good  results  are  obtained  with  vegetables.  Sweet  pota- 
s,  peppers,  early  tomatoes,  and  muskmelons  are  the  principal 
ps.  Com  is  grown  to  some  extent,  but  it  does  not  give  as  satis- 
tory  results  on  this  type  as  on  the  heavier  soils. 
This  soil  is  naturally  low  in  organic  matter,  and  the  plowing 
der  of  l^;uminous  crops,  such  as  peas  or  clover,  together  with  the 
[lition  of  stable  maniire,  will  increase  its  productiveness.    Com- 
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more.  Locally  the  orange-yellow  color  of  the  subsoil  passes  mto 
llow  in  the  lower  subsoil.  In  some  places  there  is  a  faint  reddish 
3t  to  the  yellowish  subsoil.  The  subsoil  in  general  is  uniform  in 
cture;  in  places  it  contains  some  gravel  and  coarse  sand. 
In  some  of  the  low,  flat  situations  adjoining  areas  of  St.  Johns 
^d  a  thin  layer  of  dark-brown  to  coffee-brown  incipient  hardpan 
encountered  at  depths  of  10  or  12  inches.  This  passes  at  14  to  16 
ihes  into  orange  or  reddish-yellow  sand.  Such  areas  as  the  latter 
^resent  a  transition  soil  between  the  low,  imperfectly  drained 

Johns  sand  and  the  typical  Lakewood  sand  on  the  higher  situar 
ns.    The  soil  with  the  hardpan,  such  as  is  found  about  2^  miles 
Ltheast  of  Browns  Mills,  represents  an  inclusion  of  Leon  sand. 
\3  this  type  has  been  mapped  there  are  small  included  areas  of 
Dn  sand,  Lakewood   sand,  shallow   phase,   Norfolk   sand,   and 

Lucie  sand.    The  last-named  type  consists  of  clean  white  sand 
EL  depth  of  36  inches  or  more. 

[The  Lakewood  sand  is  the  most  extensive  upland  soil  in  the  area. 
tJi  Swamp  and  St.  Johns  sand  it  occupies  most  of  the  central  part 
the  area.  It  occurs  in  lai^e  bodies  extending  in  every  direction 
aa,  the  vicinity  of  Chatsworth  to  the  coast,  south  to  the  Mullica 
^er,  and  north  to  Lakehurst.  There  are  large  bodies  also  at 
>wns  Mills,  north  of  Batsto,  and  southwest  of  Toms  River.  The 
Face  is  typically  rolling  or  slighty  hmnmocky,  but  in  places  it  is 

or  nearly  so.  The  drainage  is  usually  excessive, 
^ery  little  of  the  type  is  cultivated,  by  far  the  greater  part  being 
ered  with  a  forest  growth,  in  which  the  trees  are  small  and  in 
t^ea  scattered.  This  forest  consists  chiefly  of  pitch  pine  and  scrub 
:,  with  an  undergrowth  of  huckleberry  and  other  shrubs.  In 
cxy  places  the  growth  consists  of  a  thiek  bushy  growth,  with  but 
*  trees  of  any  size. 

yhe  agricultural  value  of  this  soil  is  low,  and  much  of  it  is  owned 
the  townships,  the  original  owners  having  failed  to  pay  taxes. 
OS  of  large  tracts  have  been  recorded  at  prices  ranging  between 
and  $4  an  acre,  the  tracts  including,  usually,  one  or  more  areas 
Bwamp  supporting  a  valuable  growth  of  white  cedar.  In  some 
^ts  of  the  State  small  fields  and  patches  of  Lakewood  sand  are 
Hg  used  in  the  production  of  dewberries  and  blackberries  and  of 
>aragus  and  other  vegetables.  Manures  or  fertilizers  are  necessary, 
d  heavy  applications  must  be  used  in  order  to  obtain  good  yields, 
e  soil  is  exceptionally  low  in  organic  matter,  and  this  should  be 
pplied  where  areas  of  this  ^oil  are  brought  imder  cultivation. 
tjdkewood  sandj  shdHow  pTiase. — The  Lakewood  sand,  shallow  phase, 
isists  of  loose,  white  sand  to  a  depth  of  about  4  to  6  inches,  over- 
Dg  orange-colored  or  yellow  sand.  In  places  the  surface  soil  is 
^yish.     Included  within  this  phase  are  small  areas  oi  \,y^\a«X\jsiiK.^ 


1 


gists  chiefly  of  oak  and  pine.  The  yii^in  grow 
better  than  that  on  the  typical  Lakewood  sand,  in< 
sized  trees. 

The  soil  is  considered  better  farm  land  than  th 
but  not  as  productive  as  the  Sassafras  sand.  Vc 
and  berries  are  the  crops  that  may  be  expectec 
This  soily  Uke  the  typical  Lakewood  sand,  is  ex< 
organic  matter,  especially  in  the  first  6  inches, 
quartzose  and  low  in  plant  nutrients,  as  the  very  ] 
quartz  sands  of  the  humid  r^on  characteristical 
aid  of  stable  manure  or  fertilizers,  or  both,  the  yield 
By  plowing  imder  green  vegetation,  such  as  rye  an 
content  can  be  built  up,  but  some  manure  or  f  ertili: 
for  the  production  of  good  yields  of  these  soil-impi 
any  other  crops  for  that  matter,  and  even  after 
been  improved,  manure  or  fertilizer  still  will  be  i 
ment  must  not  be  expected  to  be  as  lasting  as  on  tl 
soils. 


LAXBWOOD  FINB  SAND. 


The  Lakewood  fine  sand  consists  of  8  to  12  inches 
overlying  orange-colored,  loose  fine  sand,  which  ps 
yellow  or  pale-yellow  fine  sand.  Li  some  places,  [ 
lying  areas,  a  rather  compact  layer  of  brownish  sai 
pient  hardpan  is  encoimtered  at  various  depths.  ' 
RAnt  inclusions  of  Leon  fine  sand  where  the  soil  i 
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!Much  of  the  Lakewood  fine  sand  is  cleared  and  under  cultiyation. 
36  open  nature  of  ^is  soil  allows  cultivation  at  any  time.  The 
9  is  used  mainly  for  truck  crops,  though  to  some  extent  for  com. 
Be  successful  truck  crops  include  lima  beans,  tomatoes,  peppers, 
l>bage,  watermelons,  muskmelons,  beans,  peas,  and  sweet  com. 
dew  potatoes  also  are  grown.  Ready  markets  for  these  products 
e  found  in  near-by  coast  resorts. 

rrhis  type  is  of  considerably  greater  agricultural  value  than  the 
^.kewood  sand,  approaching  that  of  the  Sassafras  sand  and  fine 
nd.  The  fine  texture  causes  it  to  hold  moisture  better,  and  appli- 
tdons  of  commercial  mixtures  do  not  leach  out  quite  so  readily  as 
^m  the  coarser  textured  Lakewood  sand.  This  soil,  like  the  Lake* 
wod  sand,  however,  requires  the  addition  of  stable  manure  or  other 
getable  matter  to  maintain  the  proper  supply  of  humus,  and 
uiure  or  fertilizer  in  liberal  quantities  is  required  for  good  yields, 
^erhead  irrigation  probably  would  prove  profitable  in  the  produc- 
es of  truck  crops. 

LAKEWOOD  SANDY  LOAM,    DEEP  PHASE. 

Ihe  Lakewood  sandy  loam,  deep  phase,  consists  of  about  4  to  8 
5lies  of  white  sand,  frequently  a  little  grayish  in  the  surface  inch, 
"ing  to  the  organic  matter  present,  underlain  by  yellow  or  orange- 
How  loamy  sand  passing  at  depths  ranging  from  about  12  to  24 
thes  into  reddish-yellow,  orange-yellow,  or  yellow  sandy  loam  to 
:^dy  clay,  which,  in  turn,  passes  abruptly  into  yellow  friable  sandy 
►3r  at  depths  of  about  30  inches. 

tn  some  of  the  lower  situations  a  thin  layer  2  or  3  inches  thick  of 
>wnish  sand  of  the  nature  of  incipient  hardpan  is  found  here  and 
ire  at  depths  of  12  to  14  inches.  This  layer  passes  abruptly  into 
txige-colored  to  yellow  loamy  sand,  sandy  loam,  or  gravelly  sandy 
•xn  below.  Such  areas  constitute  Leon  soil  or  a  close  approach  to 
^t  soil,  but  the  areas  are  small  and  unimportant  and  for  that  reason 
iTe  not  mapped  separately.  In  many  places  the  surface  soil  consists 
X  2  to  14  inches  of  white  sand  containing  considerable  gravel,  with 
txige  or  reddish-yellow  heavy  sandy  loam  beneath. 
tn  many  places,  also,  there  are  included  areas  of  Lakewood  gravelly 
^dy  loam.  These  are  shown  by  gravel  symbol.  They  consist  of 
i^tically  the  same  kind  of  "^oil  and  subsoil  as  the  Lakewood  sandy 
Un,  deep  phase,  except  for  the  presence  of  considerable  quantities 

quartz  pebbles  an  inch  or  less  in  diameter.  This  gravel  is  almost 
iTe  white,  differing  in  this  respect  from  the  gravel  of  the  Sassafras 
Uvelly  sandy  loam,  much  of  which  has  a  distinct  yellowish  tinge. 

An  excavation  was  made  on  this  type  in  the  plains  about  3}  miles 
^rtheast  of  Cedar  Bridge.     This  showed  the  following  characteristics 
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^ith  its  humus-free  white  soil,  land  of  this  type  in  general  can  pos- 
3  only  a  low  degree  of  inherent  productivity,  but  with  some  manu- 
.  treatment,  as  applications  of  manure  or  fertilizer,  as  an  initial 
aulant  to  plant  growth,  it  can  be  made  to  grow  soil-improving 
ps,  as  rye  or  cowpeas,  or  possibly  clover  if  heavily  limed  with 
xit  lime,  and  in  this  manner  the  humus  content  of  the  soil  can  be 
reased  and  the  land  eventually  brought  up  to  a  productive  condi- 
a  suitable  to  the  production  of  some  of  the  farm  crops.  Care  prob- 
y  should  be  taken  not  to  plow  up  too  much  of  the  raw  subsurface 
terial  in  any  single  year — not  more  than  about  1  inch  of  the  mate- 
l  lying  below  the  plow  depth  of  the  preceding  year.  Fertilizers  or 
oiure.will  be  required  for  good  yields. 

ST.  JOHNS  8AKD. 

The  typical  St.  Johns  sand  is  a  black  sand  about  7  inches  deep, 
erlying  white  sand  to  a  depth  of  about  16  inches.  At  this  depth  a 
rk-brown,  compact  layer  of  sand  about  4  inches  thick,  having  the 
aracter  of  incipient  hardpan,  is  encounti^ed,  below  which  is  found 
igy  orange-yellow  sand  to  a  depth  of  36  inches  or  more.  The  hard- 
n  layer  contains  considerable  organic  matter  and  some  iron.  A 
uple  of  this  layer  analyzed  1.43  per  cent  organic  matter  and  0.20 
r  cent  iron.  Th§  lower  sand  stratum  is  usually  saturated  with 
ter  and  flows  slowly  into  excavations,  resembling  ''  quicksand  "  in 
^  respect.  A  considerable  proportion  of  coarse  quartz  fragments 
pears  in  the  lower  subsoil  of  some  areas.  The  material  from  the 
■face  down  is  decidedly  acid  in  reaction. 

^  mapped,  the  type  shows  some  variation.  In  places  the  surface 
1  is  loamy,  owing  to  the  presence  of  organic  matter,  and  is  imder- 
Q  at  about  5  to  10  inches  by  brownish  to  grayish  sand  passing 
ruptly  into  white  sand,  below  which  the  dark  coffee-brown  to 
U'ly  black,  rather  compact  sand  is  found  at  depths  varying  from  10 
36  inches.  In  the  lower  depths  of  the  compact  stratum  the  soil 
omewhat  looser  and  passes  into  yellow  or  orange-colored  sand,  with 
»^  to  white  sand  or  fine  gravel  and  sand  beneath.  In  places  no 
itish  material  is  present  between  the  black  surface  soil  and  the 
►'wn  hardpan  layer. 

[There  are  included  with  the  St.  Johns  sand,  as  mapped,  small  areas 
Scranton  sandy  loam  and  Portsmouth  sand.  In  the  former  no 
"dpan  layer  is  encountered,  and  the  subsoil  is  a  yellow  sandy  clay. 
e  Portsmouth  sand  consists  of  black  sand  or  black  muclsy  sand 
arlying  whitish  to  gray  sand,  which  is  normally  saturated  with 
iter.  There  are  also  small  areas  of  Leon  sand  and  Swamp,  which 
Ve  been  included  within  this  type  on  account  of  their  small  extent. 
The  St.  Johns  sand  is  an  extensive  soil.  It  occurs  in  large  areas  in 
6  vicinity  of  Retreat,  Magnolia,  Hampton  Park,  "Rockwoo^^  ^JcA 
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btained.  Some  small  areas  have  been  diked  and  are  utilized  as 
)erry  bogs. 

e  forest  growth  is  thick  and  includes  oaks  of  several  species, 
e,  gum,  birch,  and  a  few  scattering  pines.  Wintergreen  or  tea- 
'  is  abundant,  and  in  places  there  is  considerable  holly  and  laurel. 
3a,  ferns,  high-bush  huckleberry,  and  a  variety  of  moisture- 
g  shrubs  are  common  plants  on  the  Portsmoutii  soils  of  New 

y- 

len  drained  this  soil  has  considerable  agricultural  possibilities, 
drains  probably  will  give  better  all-round  drainage  results  than 
ditches,  but  the  latter  have  frequently  been  employed  effectively 
ftining  this  kind  of  land. 

reclaiming  this'  land  liberal  additions  of  lime,  probably  from  1 
tons  per  acre  of  burnt  lime  or  twice  as  much  groimd  limestone 
.d  be  appUed.  Manure  or  commercialf  ertilizer  also  will  be  needed 
oderate  to  fairly  heftvy  additions  in  order  to  get  best  results 
any  of  the  crops  to  which  the  soil  is  adapted. 

PORTSMOUTH  LOAM. 

e  Portsmouth  loam  is  a  black  mucky  loam,  about  10  to  12  inches 
overlying  whitish  sandy  loam  to  sandy  clay,  with  some  pale- 
st mottling  in  the  deep  subsoil.  In  some  parts  of  the  type,  as 
I  been  mapped,  the  soil  is  a  black  mucky  loam  with  considerable 
10  or  12  inches  deep,  while  the  subsoil  is  a  white  satiu*ated  sand, 
I  in  exposed  sections,  as  in  ditch  banks,  caves  and  flows  in  the 
ler  of  quicksand.  There  are  some  included  small  patches  of  St. 
3  loam,  such  as  those  about  a  mile  northwest  of  Whitesville. 
the  soil  consists  of  a  black  loam,  6  to  10  inches  deep,  overlying 
sh  or  light-gray  loamy  sand  to  sandy  loam,  with  a  brown  sandy 
3an  layer  at  about  20  inches.  In  places  the  hardpan  layer  occurs 
L  nearer  the  surface  and  grades  down  into  yellowish  or  orange- 
Bd  sandy  material. 

is  type  is  not  extensive,  and  therefore  of  little  agricultural  impor- 
I.  It  occupies  low,  depressed  areas,  frequently  about  the  heads 
reams  where  drainage  is  imperfect.  Most  of  it  is  still  forested 
scrub  pine  and  oak  and  a  variety  of  moist-land  shrubs.  When 
ed  and  farmed  good  yields  of  timothy  hay  and  com  are  obtained, 
age  is  also  grown  to  some  extent  on  this  soil, 
is  soil  is  naturally  rich  in  organic  matter,  and  when  drained  and 
ly  limed  it  is  likely  to  prove  a  good  soil  for  strawberries,  com, 
,  and  late  truck  crops.  It  is  said  not  to  be  particularly  adapted 
tatoes.  Strawberries,  lettuce,  and  onions  are  successfully  grown 
is  type  of  soil  in  other  regions. 
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None  of  this  type  is  cleared.  The  virgin  forest  is  chiefly  scrub 
ne  and  oak,  with  considerable  huckleberry  and  bracken,  llie  trees 
e  stunted,  owing,  it  is  believed,  to  recurring  fires.  Soil  of  this  kind 
generally  highly  acid,  and  requires  liming  for  crops  other  than  the 
id-tolerant  crops,  such  as  potatoes,  strawberries,  and  tomatoes.  It 
By  have  about  the  same  value  as  the  Lakewood  soils,  but  it  is  not 
i.own  just  how  the  hardpan  layer  affects  the  growth  of  crops  here. 
>r  successful  production  of  any  crop  much  manure  or  fertilizer  will 
*  needed. 

FRENBAU  LOAM. 

The  Freneau  loam  is  a  brown  to  dark-brown  loam,  about  8  to  10 
2hes  deep,  overlying  mottled  rusty-brown,  brown,  and  black  loam, 
lich  at  depths  of  about  20  to  24  inches  is  underlain  by  black  or 
:>ttled  black,  bluish,  and  greenish  loam  which  is  underlain  at  about 

inches  by  dark  bluish  green  and  black  sandy  loam  or  by  mottled 
^h,  greenish,  and  rusty-brown  loam,  sandy  loam,  or  silt  loam. 
Lere  are  many  variations  in  color  and  texture  in  this  soil.  Some 
^he  areas  mapped  consist  of  Freneau  sandy  loam  and  clay  loam. 

other  places  the  surface  soil  is  a  black  muck  overlying  heavy  sandy 
Lin,  loam,  or  material  of  other  texture  containing  varying  quantities 
glauconitic  sand. 

ITiis  is  not  an  extensive  type,  and  it  is  unimportant  agriculturally, 
occupies  first  bottoms  of  streams,  and  the  material  consists  of  allu- 
xm  which  has  been  washed  mainly  from  near-by  areas  of  Sassafras 
d  CoUington  soils.  The  drainage  is  imperfect,  and  during  heavy 
xis  much  of  the  type  is  imder  water.  The  subsoil  is  always  satu- 
^«d. 

Only  a  small  part  of  this  type  is  cleared,  and  very  little  of  this  is 
xned.  It  is  used  chiefly  as  pasture.  The  native  timber  growth  is 
a.^  with  considerable  undergrowth.  When  drained  and  limed  this 
;>«  would  probably  prove  a  strong  soil  especially  adapted  to  com, 
iothy,  and  clover. 

SWAMP. 

iThe  areas  classed  as  Swamp  represent  various  soil  materials  almost 
^ot  quite  continuously  in  a  state  of  saturation.  The  material  pre- 
Odinating  consists  of  black  muck,  underlain  at  depths  ranging  from 
Out  15  to  30  inches  by  whitish  sand.  Some  areas  included  consist 
i^auck  to  depths  of  2  to  3  feet,  and  the  surface  material  is  brownish 
^t,  as  south  of  the  Butler  farm  on  Popes  Branch.  In  the  mapping 
large  areas  of  this  type,  especially  about  the  heads  of  streams  and 
broad  stream  bottoms,  there  are  included  islandlike  areas  of 
Ortsmouth  sandy  loam,  St.  Johns  sand,  and  Lieon  sand. 
.  Swamp  occupies  a  considerable  area  in  all  parts  of  the  survey,  be- 
Ig  especially  important  in  the  western  half.    It  occupies  large,  broad. 


i 


S300  to  $500  an  acre,  and  some  have  sold  as  high 
the  timber  is  poor  and  the  land  micleared,  $20  to 
average  value. 

YThere  the  land  can  be  economically  drained,  < 
tuce,  strawberries,  and  timothy  should  prove  succ< 


TIDAL  MAR8R. 


A  continuous  strip  of  Tidal  marsh,  ranging  fn 
mile  to  5  miles  in  width,  extends  along  Bamegat  £ 
to  Tuckerton  on  the  east,  and  for  many  miles  up 
and  other  streams.  Typically  developed,  this  n: 
dark-colored,  oozy  material  of  silty  clay  containi 
vegetable  matter.  In  the  northern  part  of  the  are 
this  salt  marsh  adjoins  areas  of  Coastal  beach, 
marsh  is  foimd  consisting  of  black  sand  overlyic 
supporting  a  rather  short  growth  of  marsh  grasses 

Tidal  marsh  is  very  extensive,  but  without  va 
production  of  salt  hay.  The  marsh  grasses  are  c 
the  summer  season  during  periods  of  low  tide  or  i 
the  ground  is  frozen.  Cut  before  frost  they  mal 
of  hay,  which  may  be  fed  to  horses.  The  hay  har 
of  poorer  quaUty  and  used  as  packing  material, 
of  glass. 

Costly  diking  and  drainage  operations,  probabl 
ing,  would  be  necessary  to  put  this  character  ol 
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The  climate  is  unusually  mild  considering  the  latitude.  Wist 
aie  rarely  severe,  and  the  snowfall  is  usually  light.  The  heat  i 
humidity  of  summer  ia  tempered  by  the  prevailing  ocean  bree 
Rainfall  is  everywhere  eufficient  for  successful  fanning. 

About  20  per  cent  of  the  Chatsworth  area  is  cleared  and  in  fir 
the  rest  ia  still  in  forest.  Agriculture  is  restricted  to  certain  p 
of  the  area  where  soils  and  conditions  are  most  favorable.  0 
grasses,  potatoes,  and  truck  crops  are  among  the  more  import 
agricultural  products.  Strawberries,  blackberries,  and  some  pesc 
apples,  and  pears  are  also  cash  crops,  and  the  production  of  c 
berries  is  an  extensive  industry. 

Poultry  raising  is  important  in  the  vicinity  of  Lakewood  andT 
River. 

Dairying  is  carried  on  extensively  in  the  northeastern  and  ra 
western  parts  of  the  area. 

Farms  of  the  Chatsworth  area  are  in  general  only  moderately 
equipped.  Farm  practice,  however,  is  modem,  and  includes 
rotation,  tlie  use  of  manures  and  fertilizers,  and  spraying  to  eo 
insects  and  fungous  diseases. 

The  Chatsworth  area  lies  wholly  within  the  Coastal  Plain  pror 
and  the  soils  are  predominantly  sandy  and  derived  from  uncoi 
dated  beds  of  clay,  mari,  sand,  and  gravel.  There  are  represent! 
soil  series,  including  25  types  and  5  phases,  and  3  miscellai 
types. 

The  Sassafras  soils  are  well  drained  and  very  productive.  I 
types,  ranging  from  loam  to  coarse  sand,  and  4  phases  are  ma[ 
The  loam  and  sandy  loam  types  are  especially  strong  potato 
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